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5.

WATER RESOURCES DEVELOPMENT PROJECT

POINT JUDITH
RHODE ISLAND

DESIGN MEMORANDUM NO, 2

GENERAL DESIGN

A, PERTINENT DATA

Purpose Water Resource Development, con-
gisting of Hurricane Protection,
Beach Erosion Control, and Navi-
gation Improvement.
Location
State . ‘ Rhode Island
County Washington
Towns Narragansett & South Kingstown
Villages Galilee & Jerusalem
Ocean Block Island Sound - Atlantic
Drainage Areas

Saugatuckett River 16.7 square miles
Upper Pond - 9.7 square miles

Pondage Areas at Elevation 10,0 MSL

Potter Pond 560  acres

Point Judith Pond 2,250 acres

Upper Pond 280 - acres
Streamflow

There are no streamflow records for the Ssugatuckett River.
The calculation for streamflow is explalned in approved Dasign
Memoraridum No. 1, "Hydrology and Hydraulics",

Beach Ercsion and Hurricane Protection West of Breachway

 a. Earth & Rock Dike

Type Earth, with rock slope protection
Length | v Loo+  feet

Top Elevation 16,0 feet

Top Width 10.0 feet

Slopes ‘ Ocean Side -~ 1 on 3

Land Side - 1 on 2.5



5. Beach Frosion and Hurricane Protection West of Breachway (Cont)

v Da

/ Co

/d.

£,

Earth & Rock Dike

Type

Length

Top Elevation
Top Width
Slopes

Earth & Rock Dike

2,800 feet

- Type

Length

Top Elevation
Top Width
Slopes

Rock Revetment

Type

Length

Top Elevation
Top Width
Slopes

"Thane and Beach

Type
Length

Top Elevation
Top Width

. 8ide Slopes

Dune'

Beach '
Berm Elevation

Groins

New
Rebuilt

Type

Earth and rockfill, with rock G
- slope protection “ {?'m\’-“s(m)
Rt Ra]

20,0 msl KIS
10,0 feet ,

Ocean Side -~ 1 on 3 e

Land Side - 1 on 2.5 Srant.

2 mast R
sl e

Earth, with rock slope protection

., 1,100 feet

20,0 msl
20,0 feet
lon3

Sand Fill, with rock slope
protection :
- 650 feet ;
20.0 feet
10,0 feet
Ocean Side ~ 1 on 6
Land Side - 1 on 3

Sand Fill, with berm and new

beach slope o )
11,350 feet ‘ . e
. 17.5 feet Do

25. feet G\

Ocean Side -1 on §
Land Side ~ 1l on &
1lon20 ' ' o
12,5 msl - 100 feet in width fgwﬁ:

Rock



5« Beach Erosion and Hurricane Protection West of Breachway (Cont)

fe

Be

h.

Groins (Cont)

Length
Top Elevation
Width
Slopes

Breachwaz

Length (overall)
Navigation Opening
Length' -« Rock Dike

Concrete Structure Incl.
Navigation Opening

Top Width, Rock Dikes
West and Fast
Concrete

Rock 54i11 Elevation

Rock 8ill, Side Slopes

Fender System

Type
Length

L400. feet
Varies
Varies
1on 255
2,000 feet
150 feet

900  feet Easty)
750. feet Westd-

380, feet

10 & 15 feet
Varies

-21,5 feet msl
1l on

Goncréte and timber itreated wood
pile
200 feet on each side of channel

6. Beach Erosion and Hurricane Protection Fast of Breachway

da

Bulkhead

Type

Length

Top Elevation
Top Width, Berm
Berm Width

Berm Elevation
Side Slopes

Dune and Beach
Type
Length

Sand fill with pre-cast concrete
"pile bulkhead

1,956. feet

22,0 mek
Varies

5.0 feet

18.5 feet

1on3 '

Sand Fill, with ocean side berm
and new beach slope
1,800. feet



6, Beach Erosion and Hurricane Protection East of Breachway {(Cont)

b, Dune and Beach (Gpnt)

Top Elevation 17.0 msl
Top Width 15,0 feet
- Side Slopes Dune -lonb
: Beach - 1 on 15
Berm Elevation 10.5 msl - 50 feet in width

V/c. Rock D;ke

Type | Sand Fill with rock slope protection

Length - - - : 1,400  feet

Top Elevation 4.0 - msl 7

Top Width 10.0 feet

Slopes’ Ocean J3ide - 1 on 3

Land Side - 1 on 2.5

Berm Flevation 10.5 msl - 50 feet in width
V/d. Earth Dike

Type Farth with rock slope protection

Length 700 feet

Top Elevation 14.0 feet

Top Width ' 10.0 feet

Side Slopes ' Ocean Side - 1 on 3

TLand Side -~ 1 on 2.5

Te Navigation

a, Entrance Channel 61006’
Length - L,Lo0  feet & 1,300 feet
Width 150 feet F 200 feet
. Bottom Elevation ~21.45 mel {zeds
' ¥
b. Inner Harbor Anchorage Aa L Ldjpgj
— — _ 4,5;,‘» e n ')g
Area 11 acres & 8 acres
Bottom Elevation ~11.45 msl (j9.h5 msl-
Gofd) e
¢, Channel to Little Comfort Anchorage kﬁ§
: : Lo
Length 1,700  feet & 460 feet VN~
Width 150 feet & 100 feet
Bottom Elevation -11.h5 msl

ofe)



Te

8.

Navigation (Cont)

d, Little Comfort Anchorage

Area
Bottom Elevation

e. Smug Harbor Channel

Length
Width
Bottom Elevation

f. Snug Harbor Anchorage

Area
Bottom Elevation

g, Wakefield Channel

Length
Width
Bottom Elevation

h., Wakefield Anchorage

Area
Bottom Elevation

Relocations

3. Roads

8 aérés
. =9.45 msl
C&4ro

2,200 feet
TIOU feet
- =9.45 msl:

(&)

5 aérés
-9.45 msl
€79,

19,800  feet

1005 feet {Qﬁijik

- -9 %z)msl n
é’ Qpﬁw

13 O\ acres
—9.h5 msl
/5520

Succotash Road (to be accomplished by the State)

b, Utdilities

(1) Telephone
(2) Electric

Water Supply

¢, Sewage Disposal Systems

d. Drainage System

1,000  feet
1,000 feet
5  each
5 each
1 each



Fe

10.

Prinecipal Quantities

Compacted Earth Fill
Excavation

Fill, (Sand)

Gravel Bedding

Rock Armor

Stone Protection
Bedding Stone

Sand Fence

Concrete Tremie

Mass Concrete
Prestressed Concrete Pile

Fander System
Wood Pile

Project Features

Lands and Damages
Dredging - Hydraulic
Dredging - Scow
Levees & Floodwalls
Engineering & Design

Supervision & Administration

38,000 Co¥e
106,000 CoYe
7h3,000  c.y.

)-L).[.,BOO CoYe

92,800 tons

L0,000  tons

61,200 tons

7,700 1.f,
5,300 Colle
3,100 Co¥e
2,550 1.5,
1100 1.f,
560 each
Cost
$ 985,000,00
342,000,00
562,000,.00
4,336,000,00
-~ 1h7,000,00
428,000,000

(beach house &
bulkhead wall)

TOTAL ESTIMATED PROJECT COST.....$7s100,000,00




TABLT T

- WAVE HRIGHT COMPARISONS

: Tepth of
Assumed Yater at Tegim ¥Vave Tesien ilomo
Trosion Rock Toe Hoizht at #1 Tave ™,
Matunuck Reach at "ock Toe [ffter Frosion Rock "oe at v.5.1L,
Sta, 0+00 to  3+50 2.0! . L.S 3.5 2.0
L 3+25 1o 31+00 Lo 6.5 5.0 948
W 31400 to  143+00 4.0 8.5 7,0 9.8
n o L3+00 to 50+00 0 1.5 11,0 10.0
Areachway Control Section
fta, 102+70 to 10L+00 2.0 Ge5 5.0 Sl
v 10L+00 to 10L+50 2.0 8.0 6.0 S.1
#  10L+50 to 105+00 0 13.0 10,0 5ol
" 107+25 to 107475 C 13.0 10,0 5.1
v 107+75 to 110400 1.0 6.5 5.0 2.7
7o 110+00 to 112+00 2.0 2.0 240 2.7
Sand Hill Cove
Sta. 157+00 to 172+50 1.0 h.0 3.0 9.0
* 172+50 to 175+50 0 h.5 3.5 2.0
n 175+50 to 178+50 0 2.5 2.0 2.0

# extra wide beach in front of rock dike.



"a. Provide without cost to the United States all lands, ease-
ments, rights-of-way, and spoil-disposal, pondage, and borrow areas
nacesgary for the construction of the project and for subsequent
mgintenance of the navigation Features, when and as required;

", Accomplish without cost to the United States all altera-
tions and relocations of sewage and drainage facilities, buildings,
utilities, highways, and other structures made necessary by the
constructions :

"¢, Bear 31 percent of the total first cost, a sum presently
estimated at $2,200,000, to consist of the items listed in sub-
paragvaphs a and b above and a cash contribution now estimated at
$1,215,000 to be paid either in a lump sum priocr to initiation of
construction or in installments prior to commencement of pertinent
work items, in accordance with construction schedules as required
by the Chief of Fngineers, the final apportiomment of which cost
to be made after actual costs and values have been determined;

"dy Hold and save the United States free from damages due to
construction of the project and subsequent maintenance of the navi-
gation features;

"a, Maintain and operate all the works after completion, ex-
cept the navigation channels, anchorage area, and aids to naviga-
tion, in accordance with regulatlons préscribed by the:Secretary
of the Army; .

"f., Assure continued public ownership of the above upoen ﬁhich
Federal participation in beach erosion contrel is based and its ad-
ministration for public use during the economic life of the 'project;

"o, Control water pollutlon to the extent necessary to safe-
guard the health of bathers; :

", Provide and maintain without cost to the United States nec-
esgary mooring facilities and utilities, including additional public
landings at Snug Harbor and wakefleld with sultable supply facili-
ties open to all on equal termsj

i, Construct and maintain any ‘bulkheads. required for retention
~ of dredged material discharged +o sp011~dlsposal areas from the ini-
tial constructlon and subsequent malntenance of nav1gat10n features;

14, Provide suitable facilities at East Matunuck State Beach
to support the recreatlonal development of the beach; and

“k« At least annually inform the publlc and those affected that
the improvement will not provide any substantial-protection from
ocean surges higher in elevation than that which occurred in Sep-
tember 1938,"



The present estimated cost of the project is $7,100,000, The
present Federal share is $4,900,000 and the Non~Federal share is
$2,200,000, The estimated Federal annual maintenance is $10,700 -
and the estimated Non—Federal anmual maintenance is $92,800,

D, INVESTIGATIONS

i, PREVIOUS INVESTIGATIONS

a. Hurricane Report. An interim report on the Water Resources
Development Project, Point Judith, Rhode Island, was submitted on
2l January 1962, This report c0vered the hurrlcane protection, a
navigation study and a related beach erosion control improvement
study. The hurricane study was made in partial compliance with
authorization contained in Public Law 71, 8hth Congress, lst Ses-
sion, adopted 15 June 1955, The navigation study was made in ac-
cordance with a resolution adopted 1 July 15L9 by the Committee on
Public Works of the United States Senate. The beach erosion control
study -was included betause shore protection is the first line of
defense against hurricanes and shore recreation; it is an essential
part of the comprehensive development of this region, This study
was authorized by Congress under the cooperative beach erosion
projqcts.

b. MNavigation Reports. The.existing navigation project for
Point Judith Harbor and Pond is set forth in Senate Document No.
15, 80th Congress, lst Session, dated 11 February 1947. The auth~
orized project was completed in 1950,

¢, Beach Erosion. The beach erosion improvements authorized
in 1949 under House Document Numbered L0, 8lst Congress, 2nd Ses-
sion,.at Sand Hill Cove State Beach, were completed in 1955, No
appropriation. has been made for the beach erosion improvements at
East Matunuck State Beach, authorized by the River and Harbor Act
of 1960 and outlined in House Document Numbered 30, 86th Congress,
lst Session.

5. CURRENT INVESTIGATIONS

Tn order to determine the most practicable design for the proj-
ect, basic data obtained in the previous. studles were fully utilized,
Addltlonal studies were made as follows:

a. Studies for the project plan have utilized the basic data
obtained from the previous investigations, new surveys, and addi-
tional subsurface investigations,

b. Hydrologic studies were made to determine the flood plain
caused by interior runeff behind the protective works and the afw-
feet on pond levels behind the protective works,



c. Hurricane studies were made to review de51gn stillwater
levels, wind velocity and wave height.

d. OStudies were made to review the armor’ protectlon for the
structures.

e. Design Memorandum No., 1, "Hydrology and Hydraulics", was
submitted and approved.

f. Design Memorandum No. 3, "Concrete Materlals", was sub-
mitted and approved.

6. COORDINATION WITH OTHER AGENCIES

The following Federal agencies were requested %o furnish their
views on the project:

a. U. 8. Department of the Interior, Fish and Wildlife Service,

b. U. S. Department of Commerce, Bureau of Public Roads,

c¢. Department of Health, Educatlon and VWelfare, Federal Water
Pollution Gontrol Administration.

' d. U, 8. Coast Guard.

The following state agencies were requested to furnish thelr
views on the projects

a. Department of Agriculture and Conservatidn, Division of
Fish and Game.’ ‘

b. BRhode Island Department of Health, Division of Sanitary
Engineering.

¢. Rhode Island Department of Public Wbrks, Division of Harbors
and Rivers,

d. Rhode Island Development Council.

a. Rhode Island Department of Public Wbrks, Division of Parks
and Recreation, ’

The affected Towns of South Kingstown and Narragansett were al-
so asked to furnish their views on the project.

The reports of each of the above agencies and towns are contained
in Appendix B,

-
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7. TPUBLIC HEARINGS

Public Hearings were held at South Kingstown and Narragansett,
Rhode .Island, on 17 December 1958 and & June 1960, respectively,to
give all interested parties an opportunity to express their views
caneerning the character and extent of the improvements desired,
and the need and advisgbility of thelr execution. The 17 December
1958 hearing concerned improvements to the existing navigation
project at Point Judith, but local interests requested that beach
erosion control and hurricane tidal flooding protection for the
area be investigated concurrently with the navigation improvement
studys At the second hearing, the results of the combined study
were presented; the majority favored a multi-purpose:plan of im-
provements with proper consideration of jits effects on the rec-
reational, scenic and economic aspects of the area.

E. LOCAL COOPERATION

8. LOCAL COOPERATTION

Local‘coqperation, as stated in paragraph 3 above, is required,
Formal requests for local cooperation will be made after approval
of the General Design Memorandum.

F. LOCATION OF THE PROJECT

9, LOCATION OF THE PROJECT

The project 1s located in the Towns of Narrasgansett and South
Kingstown, Washington County, Rhode Island. It is approximately
L0 miles south of Providence. It lies on the northeast side of
Block Island Sound, which is exposed to the Atlantic Ocean,

10, DESCRIPTION OF THE AREA

The shore front can best be described as a barrier beach of
glacial sands between the two eroding headlands of Point Judith
and Mztunuck Point. Included within the inland area are Point
Judith Pond, Upper Pond, and Potter Pond, which are interconnected
bodies of tidal water with an opening to the ocean through a stabi-
lizeg inlet, "The Breachway", at the Villages of Jerusalem and
Galilee, T : o

The area inéludes extensive facilities for commercial fishing,
sport fishing and recreational boating with residential development
distributed along the coast line.znd shores-of the ponds,

The principal ysar-round commercial activity is the fishing in-

dustry at Galilee. The fish dehydrating plant, the fisherman's co-
cperative, boat yards and suppliers operate year-round. During the

11



summer, additional boat yards and matrinas provide facilities for
recreational boating and sport fishing activity. Alsc, many small
stores and restaurants supply the needs of the expanded surmer . pop-
nlation.

11. TIIDES

Two high and two low tides occur each lunar day in the Point
Judith area. At Matunuck and in the Point Judith Harbor of Refuge,
the mean tide range is 3.1 feet, with mean low water 1.L5 feet be-
low mean sea level and mean high water 1,65 feet above mean sea
level., Spring tides have an average range of 3.9 feet and a maxi-
mum range of about 6 feet. A maximum spring tide will reach an el-
evation .6 feet above mean low water (1.5 feet above mean high
water}, The time interval for a complete tidal cycle averages about
12 hours and 25 minutes,

At Galilee and Jerusalem, within Point Judith Pond just north
of "The Breachway", and in the Upper Pond, the mean tide ranges are
3.0 and 2.9 feet, respectively, In Potter Pond, the mean tide range
is 1,0 feet, while in the Potter Pond Channel at the highway bridge
the mean tide range is about 1.5 feet, Maximum tidal currents are
less than 1 knot in the entrance to the Harbor of Refuge between
the breakwaters, but average 2.9 knots on the flood and 2,7 knots
on the ebb through the entrance to Point Judith Pond at "The Breach~
way't, .

| . G. RECOMMENDED PRQJECT PLAN
12, RECOMMENDED PROJECT PLAN

. The recommended proaect plan is a multiple-purpose one, con=-
sisting of Hurricane Flood Protection, Beach Erosion Control, and
Navigation Improvements. It commences on high ground at Matunuck
Beach just west of Matunuck Beach Road and extends easterly, ap-
proximately three and one-half miles, crossing the existing navi-
gation channel to P01nt Judith Pond to high ground at Sand Hill
Cove,

The plan provides for the restoration of the sand dunes, beach
raising and widening, a breachway control structure, and navigation
improvements. It is separable into four distinet partss west of
"The Breachway", "The Breachway", east of "The Breachway", and the
Navigation Improvements., The segment west of "The Breachway! con-
sists of the followings: earth dike, rock dike, earth and rock re=
vetment, and dune and beach fill. "The Breachway" consists of an
ungated concrete control structure and an earth and rock f£ill dike.
The segment east of "The Breachway® consists of the following: earth

12



dike, bulkhead, dune and beach fill, rock dike with beach fill, and
earth and rock dike. The nav1gatlon 1mprovements consist of the
following: straightening and deepening the entrance channel, deep-
ening the existing channel from "The Breachway" to Wakefield, as

well as to Snug Harbor and tc Little Comfort Island, It also pro=-
vides additional anchorage areas at the Fish plant, and at Wakefield
with new anchorage areas at Snug Harbor and at Little Comfort Island.
The project requires the relocation of portions of Matunuck Beach
Road and Succotash Road, with minor relocations of water and sewage
facilities. The structures, improvement and relocations are dis-
cussed in detail in paragraphs 38 through LO. The various structures
and the topography of the site are shown on Plate Nos, 2-2 and 2-15,

H. DEPARTURES FROM THE RECOMMENDED PLAN
13, DEPARTURES FROM THE AUTHORIZED PLAN

The development of detailed design studies including considera-
tion of additional information resulted in modifications and changes
from the plan, on which authorization was based. These changes are
set forth belows:

a. Succotash Road relocation was eliminated from the project
at the request of the Department of Public Works, Division of Parks
and Recreation and will be relocated by them. :

b. At "The Breachway" structure, the width was made 150 feet
at the sill elevation minus 2).L5 feet below mean sea level to con-
form to the authorized charmel width.

¢, A rock dike with a sand fill interior zone was substituted
for the concrete pile cut-off wall at the Galilee Beach Club because
of construction problems of driving the concrete piles between the
walls of the existing structures.

d. The top elevation of the bulkheadrwall was made constant
gt 22.0 feet above mean sea level 1nstead of varying from 22,0 to
20, O feet above mean sea level, :

T. HYDROLOGY

4%, HYDROLOGY -

The hydrologlc desmgn was based on a ralnfail and watershed
peak discharge frequency of a ten-year (10) return period concur-
rent with a peak hurricane induced tide inside the Point Judith
Ponds.

The fresh water inflow raised the water level of Point Judith

Pond approximately O.L feet over that caused by the salt water in-
flow alone,

13



More detailed descriptions of the hydrologic considerations
are given in approved Design Memorandum No. 1, "Hydrology and Hy-
draulics™,

J. TIDAL HYDRAULICS

15, HURRICANE TIDAL HYDRAULICS

The selected design stillwater elevations are 12.5 and 10,5
feet above mean sea level., These elevations represent the maximum
water levels of hurricane flood waters in a 326-year period, At
"The Breachway", the wave setup is smaller, the selected design
stillwater level is 9.5 feet above mean sea level,

The design wave heights for the Point Judith Project are based
on a significant wave height of 26 feet and a period of 12 seconds.

Additional details of the tidal hydraulics are set forth in
approved Design Memorandum No, 1, "Hydrology and Hydraulics",

16. ROCK EMBANKMENTS

Most of the rock dikes will be constructed on - the upper back-
slope of the existing beaches (backbeach), and thé-toe of the rock
slopes will be a considerable distance from mean sea level. There-
fore, the design wave selected was determined as the maximum that
could be sustained at the toe.of the rock slope, The design wave
heights used to calculate the rock . sizes are 0,78 times the depth
of water at the toe of the rock slopes, after an allowance for ero-
sion, These wave heights differ somewhat from the Hydrology and
Hydraulics Design Memorandum, but the analysis has been approved
by consultants of the Chief of Bnginesrs!' office. A summary of the
differences in wave heights between the approved Design Memorandum
No. 1 and estimates used in thls memorandum is shown in Table 1 on
the following page.

“Although the breakwaters of the Harbor of Refuge will reduce
the hurricane flood levels along the interior shoreline to eleva-~
tion 10.5 feet above mean sea level, sizeable waves will enter the
Harbor of Refuge through the entrance openings. After routing the
seaward waves through the "equivalent gap openings", it was found
that a wave height of 7.0 feet and a wave up to 12.0 feet could
reach the breachway control structure through the west and esast
openings, respectively. However, since there is a short rock jeitty
on the easterly shore of the breachway entrance, it is doubtful if
the full 12,0 feet wave height would reach the control structure
from the east opeming; therefore, a wave height of 10.0 feet was
used In the breachway entrance channel for design purposes.
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TABLT T

- WAVE HRIGHT COMPARISONS

: Tepth of
Assumed Yater at Tegim ¥Vave Tesien ilomo
Trosion Rock Toe Hoizht at #1 Tave ™,
Matunuck Reach at "ock Toe [ffter Frosion Rock "oe at v.5.1L,
Sta, 0+00 to  3+50 2.0! . L.S 3.5 2.0
L 3+25 1o 31+00 Lo 6.5 5.0 948
W 31400 to  143+00 4.0 8.5 7,0 9.8
n o L3+00 to 50+00 0 1.5 11,0 10.0
Areachway Control Section
fta, 102+70 to 10L+00 2.0 Ge5 5.0 Sl
v 10L+00 to 10L+50 2.0 8.0 6.0 S.1
#  10L+50 to 105+00 0 13.0 10,0 5ol
" 107+25 to 107475 C 13.0 10,0 5.1
v 107+75 to 110400 1.0 6.5 5.0 2.7
7o 110+00 to 112+00 2.0 2.0 240 2.7
Sand Hill Cove
Sta. 157+00 to 172+50 1.0 h.0 3.0 9.0
* 172+50 to 175+50 0 h.5 3.5 2.0
n 175+50 to 178+50 0 2.5 2.0 2.0

# extra wide beach in front of rock dike.



Rock sizes were determined by the WES Formula as described in
TR No. W and EM 1110-2-290h. A Kd of 2.8 was used to provide mini~
mum maintenance on the flanks and a Kd of 3.0 was used at the breach-
way structure because of the protected location. The unit weight
of all the rock was assumed to be 165 1lbs/cu, ft. The thickness
of the rock armor is based on the minimum size and consists of two
layers, placed in a pellmell patiern to assure maximum roughness,
Fach unit should approximate a cube, with three dimensions of about
equal length, The armor layer will not be filled in with chinking
stone. The thickness of the rock bedding is also in two layers and
about 1/20 the weight of the armor units,

The filter material can be either of rock weighing 1/20 of the
welght of the rock bedding or gravel bedding.Gravel bedding will he.
used, ’

Table IT on the following page summarizes the minimim rock sizes
at the stationing indicated,

.The embankment slopes are as shown on the typical sections and
were designed for economy and accessibility, as well as stability
of the structure and minimum run-ups.

The minimum crest width is ‘the width corresponding to the com-
bined widths of three cap rocks., However, a minimum width of 10,0
feet was selected to accommodate equipment that may be used for
construction and/or maintenance. The weight of the rock armor on
the crest is equal to the weight of the rock armor but placed in a
single layer and may be chinked to provide a relatively smocth sur-
face,

The back slopes are shown on the typical sections and consist
of a protection layer and a bedding layer. Sizes were arbitrarily
selected to fit within the thicknesses shown, as no appreciable
overtopping forces are anticipated.

Lue to the limited fetch of Point Judith Pond, the wave
heights that could be generated from a reversal of the wind field
was found to be a maximum of about three feet. The rock sizes on
the back slopes of the breachway structure were selected as one-
half the weight of the front slope rock armor to withstand any
overtopping that may occur in the breachway area. The rock around
the abutments is the same on both inside and outside slopes to
provide added stability against the stronger hurricane currents
caused by differential heads,
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TAZLE IT

WINTMUN ROCK SIZES

“atunuck Reach jite!

Sta, 0+50 to  L+50 2.8
" L+50 to 32+00 2.8
mo 32+00 to Lii+50 2.8
" Wi+50 to 5142 2.8

Breachway Control Area

Sta., 97+50 to 106+82 - 3,0

" 110+22 to

sand Hill Cove

117+6L 3.0

Sta, 160+00 to

mo A17h+00 to

3elected sizes
to E-Ih)o

174L+00 2.8

181+00 2.8 -

and thicknesses

Armor
500 lbs.
500 1bs.

l1to 2
2 to 3

1 to 2

l1to 2

150 to 500

t0 to 500

tons

tonsg

1lba,

1bs.

Bedding rilter
50 1bs. Gravel
50 1bs . Gravel

100 1bs, Gpavel

200 1bs, Travel

100 lbs. Gravel
100 1lbs, Cravel
50 lbs, Gravel
50 lbs, Gravel

are shown on typical cections (sce “lates 212
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_ K. GEOLOGY
17. GENERAL

The shore of southern Rhode Island west of Narragansett Bay
extends from Watch Hill, on the Connecticut border, eastward to
Point Judith at the entrance to Narragansett Bay, a distance of
20 miles, What was once a large outwash plain consisting of
gravel, sand, and inorganic silt, has been submerged and has been
largely removed by marine forces, leaving fragments above mean sea
level, between barrier beaches and coastal lagoons on the south and
a resistant deposit of boulders and very sandy glacial till known
as the Harbor Hill marina on the north. The moraine curves and
extends into the sea at Wateh Hill, where it forms the westeramost
headland protecting a highly exposed, fragile string of beaches to
the east, Point Judlth, a separate till deposit, is the eastern
promontory. Between these two prongs, the sand stretches and is-
delicately held seaward, in groin fashion, by a few lesser, resis-
tant headlands, 'The headlands, left exposed by the loss of flank-
ing sand through deflation and wave action, will be eroded rapidly,
leaving offshore patches of coarse debris and a diminishing sand
supply. The lesser headlands cannot protect the beaches from di-
rect southerly storms in the manner in which they help prevent ex-
cessive longshore evasion; hence, occasional overtopping of the |
bars, destruction of dunes, and the formation of temporary breaches
has occurred and will recur unless prevented by man-made structures.

18, SITE GEOLOGY

No bedrock is exposed along the 1l-mile shoreline between
Quonochontaug Point and Point Judith. There is a small rock ex-
posure on the beach at Quonochontaug Point, but no exposure at
Point Judith, Morainic materials extend southward to form the
point frem a large rock-controlled hill:standing about 2 miles
north of Point Judith. This morainic ridge can be said to resemble
an immense jetty’lying at the western entrance to Narragansett Bay,
a Jetty which is nearly flanked by the sea at its shoreward end
where the Narrows and Pettaquamscutt Cove, at Narragansett, and
Silver Lake and Point Judith Pond, .at South Kingstown,'form-a nearly
continuous arm ‘of the sea. This arm, if completed, would make most
of the township of Narragansett an island. The jetty-like penin-
sula serves an eastern-terminal groin to a Series of thin, low, bay-
mouth bars or barrier beaches which extend from the controlling rock
outerops at Quonochéntaug and isclate, or partially close-off, a
series of ‘pends from Block Island Sound serving, in this sense, as
a barrier beach, The only interruptions along the barrier bars are
a i1l hill at Green Hill, about midway between Quonochontaug and
Point Judith,; and the residue of a nearly completely eroded till
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hill at Matunuck Point. The latter is a last ditch bastion against
the sea, preventing wide-spread destruction of the barrier beach be-
tween Green Hill and Point Judith, a streteh which brackets the area
represented by this project.

1. OSITE INVESTIGATIONS

Early planning efforts were directed towards investigating pos-
sibilities of establishing anchorage areas between Succotash Road
and Point Judith Pond, thereby providing sand for raising elevations
along the beach bars and nourishment for the beaches, Too much mud
and fine sand were encountered in this area and efforts were re-
directed towards ilmproving navigation facilities in the inner harbor
and straightening the outer channel., Explorations for this survey
phase of the investigations consisted of 16 drive sample borings,
The record of these borings is shown on Plate 2-17, A complete plan
of these explorations appears in the Point Judith Interim Report,

Explorations for final -design thus far have consisted of 5. bor-
ings in the Harbor of Refuge and 10 borings .in Point Judith Pond, to
predetermine the nature of the materials to be dredged. Two founda-
tion borings were made in "The Breachway' to  debtermine the nature of
the foundation for the structures:at the navigational opening. Ad-
ditional borings are being wmade in all of these areas to finalize
the design. Additional explorations will be made in the Sand Hill
Cove area where a dike will cross a marshy tract., Plans and records
of current explorations are shown on Plates 2-17 and 2-18,

20, BORROW INVESTIGATIONS

Geological reconnaissance and sampling of exposures of sand
throughout the territory surrounding the Point Judith area led to
subsurface investigations in an area north of Ellis Flats in the
Carolina, Rhode Island, USGS quadrangle. - (See Plate 2-19), Ex-
plorations consisted of 9 drive sample borings and 21 hand auger .
borings. ZLocations and graphic logs are shown on Plates 2-19 and
2-20, Underlying sands in the area provided a close approximation
to the requirements that the material have a median diameter of Q.4
mn. and a low coefficilent of sorting as shown on Plate 2-21, Much
of the stripping materials has been found to be suitable for use as
beach fill above high water and it is planned to provide these mate-
rials for that purpose, ' Additional sand f£il1 will come from dredg-
ing south of Snug Harbor, Point Judith Pond, and from the outer en-
trance channel in Harbor of Refuge, It is anticipated that about
500,000 c.y. of borrow will be provided from the Carolina area and
that approximately 276,000 c.y. will be. supplied from the dredging.
Some of the meterials in the channel north of Snug Harbor and the
anchorage extension at Wakefield are suitable for beach placement
or other use, but will be spoiled because of costs involved in
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transferring them to the site since planned deepening is small and
it involves a thin, skimming operation over long reaches., Borings
indicate that some of the materials in the pond south of Snug Har- =~
bor, designated for hydraulic dredging also are unsuitable for beach
placement, Additional explorations are being made to indicate which
of ithese areas shall be incorporated in the initial bucket dredging
and scowing out contract which will preceed the hydraulic dredging.

21. AVAILABILITY OF CONSTRUCTION MATERTALS

a, Earthen Borrow, Part of the underlying beach or artifi-
cial dune fills will consist of sands and gravelly sands from dredg=-
ing outside "The Breachway". Fine sands and sility fine sands from
dredging in lower Point Judith Pond will be used similarly. Addi-
tional f£ill, approximately 350,000 c.y., will be sand of controlled
grain size hauled from the borrow area, distances ranging from 12
to 18 miles, averaging about 15 miles. In addition, approximately
150,000 coy. of gravelly sand, comprising overlying material from
the borrow area, will be hauled in for the remaining beach fill,
Sandy, coarse gravels for bedding and filter materials are avail-
able in undeveloped sources 3 to 5 miles away from portions of the
work west of "The Breachway" and within 10 miles of Galilee, Com=-
mercial sources of sandy gravel lie within 10 miles of all areas
of the work. Suitable materjals for the dikes also can be obtained
within this haul distance, o

b. Rock. Approximately 200, OOO tons of rock for revetment and
slope protection, ranging in size from 50 pounds to L tons will be
required., Theoretical sizes for various reaches of the work vary
greatly. 4n attempt has been made to group the size ranges so that
existing stockpiles of granite in the Bradford-Westerly area, aboutl

, 20 miles away, can be utilized with a minimm of processing and
selection. An umlimited supply of excellent quality granite is
available in that area, Limited local quarrying has been carried
on within 10 miles of the site, but it is doubiful that local op-
eration would be more economical.

¢. Concrete Materials. Cbncféfé ahd‘éoncrete materials are
discussed fully in approved Design Memorandum No. 3.

L. FOUNDATION AND EMBANKMENTS
22, DISTRIBUTTON AND DESCRIPTION OF FOUNDATION SOILS

i a. . General. .The pertinent foundation soils along the pro=- _
posed alignment consist generally of loose sands and gravelly sands,
These solid form .the existing beaches and dunes which are present
for most of the alignment., The beaches merge dinto a badly eroded
till hill near Matunuck Point, Concentration of boulders, blocks
and remmants of concrete foundations from buildings destroyed dur-
ing previous hurricanes occur in zcones of tidal and wave action at
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Matunuck Point and east of Sand Hill Cove. At the west end of the
alignment, where the barrier ties into high ground, there ex1sts mari-
made fill composed malnly of boulder type material.

Adgacent to the land51de ponds, located between Stations 1+00
to 2+25 and 34+0C to L1+50, the deposit of surficial sands is ap=
proximately 5 feet thick and overlies a soft salt water march or-
ganic deposit in smell thickness, Underlying the marsh deposits,
the foundation materials, based on probes and geological history,
are firm granular materials.

Except within the limits of the fresh water pond, Station
175+50 to 177+25, the founddtion materials along the most easterly
1,000 feet of the alignment are overlain by an organic deposit,
less than 2 feet in thickness., This area is partially overgrown
with scrub brush., Within the limits of the pond, a deposit of soft
organic soil, in the order of h.feet in thickness, overlies firm
foundation materials.

Explorations at the location of "The Breachway Control Struc-
ture" indicate that, in the area of the western portion of the
structure, there exists, below the proposed footing elevation, de-
posits composed of organic silt and loose sands with organics with
a total thickness of 15 feet, Underlying these deposits to a maxi-
mun éxplored depth of 80 feet are gramular deposits consisting of
moderately compact to compact variable mixed silty sandy gravels
and gravelly silty sands, A

b., Soil Characteristics, Laboratory tests to determine the
various soil characteristics were not. performed on samples of any
of the foundation materials. Based on.the. size, shape and types
of the proposed structures, the foundation sands and gravels are
considered adequately safe against shear failure, Marsh deposits,
except for - -that underlying the surfieial capping of sand, will be
removed prior to construction of the structure. Those buried are
sufficiently deep and thin enough so as not:to present a foundation
stability problem for embankment structures. Due to the existance
of deposits containing organic gilt and sand with organics in the
foundation area of the Breachway Control Structure, the structure
will be founded on piling.

The sand and gravel foundation materials characteristically
exhibit high permeabilities. Considering the type and size of the
barrier structure and the magnitude of the maximm hydrostatic head
possible, no permeability tests were made on foundation soil samples.

Foundation materials, except for marsh deposits, exhibit

very low compressibility. Marsh deposits, while relatively compres-
sible, will not he a factor in the design of beaches and dikes.- The
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surficial deposit will be removed prior to construction of the bar-
rier while the buried deposits are thin enough so that settlement
of dike and beaches, if any, will be minor and will occur during

constructlon.
23. DESIGN“OF EMBANKMENTS

a. General., For most of the alignment, the proposed barrier
will consist of sand dunes formed by hydraulic £ill and placement
of select sand from a borrow area and rock dikes constructed es-
sentially of rock materials of variable weights placed in layers
of varying thickness. The design of the barrier for these reaches
is covered in Paragraph 38 and typical sections are shown on Plate
Nos, 2-12 through 2-1l,

In other reaches of the alignment, the barrier will con-
sist essentially of compacted earth £ill dikes flanked with suitable
rock and gravel materials, These earth £111 dikes will be located
between Stations 0+50 and Lli+50 and 174+00 and 181+00, Typical
gections of the earthfill dikes are shown on Plates 2-12, 2-13 and
2-1li, The design of these dikes has been based on current design
criteria as set forth in the pertinent sections of the Engineering
Manual and the typical sections have been developed from investiga-
© tions of foundation conditiong, characteristics of available con-
gtruction materials and the location and height of the structure,
The earth fill material for these dikes will be obtained from sure
ficial deposits after removal of materials containing organics, in
the borrow area for selected beach sand., The earthfill material
will be nom-plastic, well-graded silty sand and sandy silt contain-=
ing between 25 and 60 percent silt sizes. Except for that portion
of the barrier betwegen Station 175450 to Station 177+25, where a
small fresh water pond will be crossed, all earth £ill maberial
will be compacted, Where the dike crosses the small pond, earth
411 material will be dumped to an elevation of plus 2 MSL and
compacted above that elevation. The earth £111 in the dikes will
exhibit low permeability and will have sufflclent strength to pre-
vent shear failure of the dikes.

b, Seepage Control Through Earth F111 Dikes

(1) Embankment throu h sespage. Seepage through the em~
bankment portion of the sarth” %1ii dikes is provided for with the
incorpeoration of land side toe drains of gravel £i1l in the otherw
wise homogeneous sectiori of compacted earth fill. The land side
slopes of the dikes, for reasons stated in Paragraph 16, will have
a 12-inch layer of protection rock overlying a layer of gravel bed-
ding. As a result of the effectiveness of these slope layers to
control any seepage emerging on the landside slopes,the landside
toe drains were limited in size to those shown on the drawingse
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(2) Foundation through seepage. Those portions of the
earth £ill dikes where the top of the dike is more than 8 feet
- above the landside toe, the dike will be provided with a land-
side foundation toe drain, 5 feet deep, to control the seepage
through the foundation. Whers the height is less than 8 fast,
the base of the dike is considered sufficiently wide to prevent
detrimental seepage at the landside toe.

¢, Slope Protection for Eapth Fill Dikes. The slopes and
tops of the compacted earth fill dikes will be protedted from wave
action and erosion with rock armor and rock protection underlain
by suitable zones of finer rock and gravel bedding., The design of
the various layers of these. materials is discussed in Paragraph 16.
In addition, the rock protection and gravel bedding will serve to
control embankment through seepage on the landside slopes, '

M, NAVIGATTON

2ly, DESCRIPTION OF NAVIGATION CONDITIONS

~ The growth of recreationdl boating, commercial fishing and
commercial establishments im Point Judith Pond has outdistanced
even the most optimistic estimates of a few years ago. Channel
and anchorage improvements-are needed to reduce tidal delays,
channel traffic hazards and anchorage congestion for existing and
future commercial and recreational craft,

Navigation 1mprovements in the Point Judith area are concen-

. trated in the Point Judith Harbor of Refuge and Point Judith Pond.
The Harbor of Refuge is an artificial harbor formed by three Federal
breakwaters that shelter an area of 770-acres, including 200 acres
2y to 30 feet deep. No terminal f30111t1es of any kind are located
in the Harbor of Refuge. :

Point Judith Pond is a tidal lagoon connected to the Harbor of
Refuge by a Federal channel 15 feet deep, which extends to terminal
facilities Jjust north of "The Breachway", through the barrier beach.
The Pond dotted with Iglands and slioals, extends about L miles

north to the Towm of Wakefield, and is about one mile wide, Natural -

depths average about 3 feet and are generally less than 8 feet.

: The mean tide range is 3.1 feet in the Harbor of Refuge, 3.0
feet in the Pond nesr "The Breachway", and 2,9 feet at Wakefield,

at the head of the Pond. Maximum tidal currents are less than one

¥not in the entrances to the Harbor of Refuge between *the break-

waters, but average 2.9 knéts on the flood and 2.7 knots on the ebb

through the Breachway entrance to Point Judlth Pond,

23



25. EXISTING FEDERAL NAVIGATION PROJECT

The éx1st1ng Federal navigation project for Point Judith Harbor
and Pond was authorized by Congressional Acts in 1890, 1907, 1910,
1919, and 1948 and consists of the following:

a., Harbor of Refuge. The improvement for the Harbor of Refuge
consists of a main breakwater, 6.970 feet long, roughly V-shaped,
with its apex facing outward in_about a south by west direction, and
lying from 1/2 to 1-1/L4 miles from shore; an easterly shore arm
breakwater, 2,240 feet long, east of the main breakwater, leaving
an entrance to the harbor 1,200 feet in width; a west shore arm
breakwater, 3,6L0 feet 1ong, extending toward the west arm of the
main breakwater, leaving an entrance to the harbor 1 SOO feet in
width; and for the removal of twe shoals, one in the anchorage area
and the other near the easterly entrance, to a depth of 18 feet at
mean low water, All breakwaters are of the rubble mound type, with
the crests 8 and 10 feet above mean low water. The breakwaters were
completed in 191L and-dredging of shoals in the project area was
done in 1921, Major rehabilitation of the main and east breakwaters
was commenced in December 1961 and restored to project design dimen-
sions in 1963,

b. Point Judith Pondi - ThéfimﬁfbVements for Point Judith Pond
consist of a chanrel from the west entrance of the Harbor of Refuge,
along the inside of the west shore arm, into Point Judith Pond, 15
feet deep and 150 feet wide, between the Jetties at "The Breachway",

and extending on the west side of the pond to a point 100 feet north

of State Pier No. L at Jerusalem, with a branch channel, 15 feet
deep and 200 feet wide, on the east side of the pond extendlng to

a point 100 feet north of State Pier No. 3 at Galilee; an anchorage
“basin just inside the entrance, 10 feet deep with an area of about
5 acres; a sand arresting structure consisting of an impermeable
core at the shore end of the west breakwater; a channel, & feet
deep and 100 feet wide, from the 15-foot west branch to the head of
Upper Pond at Wakefield, with an anchorage basin & feet deep and
about 6 acres in area ét the upper end. The existing project was
completed in 1950 and the channels last malntalned in 1959o

26. MUIEIPLE~PURPOSE NAVIGATION IMPROVEMENTS

The multiple-purpose project, including hurricane protection,
navigation improvements, and beach erosion control measures will
provide extensive navigation improvements as the dredged material
from all areas, except those at Snug Harbor and north of Snug Har-

“bor, can be economically placed, by hydraulic dredge, on the con-
tiguous beaches for hurricane and beach protection. The navigation
features of the multiple-purpose project are as follows:
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. a. BEntrance Channel. The existing channel to Point Judith
’ Pond will be relocated in a Straight line, approximately h,L0O
«_ feet long, from the west opening of the Harbor of Refuge, tnrough
~ “the bréfBway, 150 feet wide and 20 feet deep mlw (21.45 feet msl).
The west branch in the inner harbor will remain 15 feet deep mlw,
(16.45 feet msl) and the east branch will be deepened to 20 feet
mlw (21.L5 feet msl). :

b. Inner Harbor Anchorage. The existing S-acre inner harbor
anchorage will be enlarged an additional 11 acres, 10 feet deep
mlw (11,45 feet msl), for a total of 16 acres,

¢c. lLittle Comfort Anchorage. A new 8-acre anchorage, 8 feet
deep MIW (9.L5 feet msl) will be dredged between Galilee and Little
Comfort Island, .

d. Chamnnel to Little Comfort Anchorage. An access chamnel
approximately 2,200 f&et long will be dredged along the State
finger piers and parallel 46 the anchorage. About 1,700 feet will
be 150 feet wide and the remaining 500 feet will be 100 feet wide,
all to a depth of 10 feet mlw (11.45 msl).

e. Snug Harbor Channel ahd Anchorage, 4 new 100-foot wide
channel, approximately 2,200 feet, long, will be dredged from the
Wakefield channel to a S-acre anchorage in the Potter Pond Channel,
south of Snug Harbor, all to a depth of 8 feet mlw (9.5 feet msl).

f. Wakefield Channel and Anchorage, Deepen the existing 100~
foot wide channel from oState Pier Nos L to Upper Pond in Wakefield,
approximately 20,000 feet long, and the existing é-acre anchorage in
Upper Pond from 6 fect mlw (7.5 ms1l) to 8 feet mlw (9.145 msl), '

ge. Wakefield Anchorage. The eX1st1ng anchorage will be en-
larged by [ acres, and dredged to a depth of 8 feet mlw (9.45 feet
msl) for a total area of about 13 atres.

h. Breachway Cantrol;Stnuature. An ungated opening will be
provided at "The Breachway! to reduce hurricane flood levels in
Point Judith Pond. The existing .opening will be narrowed to the
existing channel width of 150 feet, with a channel depth of =23.0
feet miw (-24.5 feet msl). Rock-faced dikes and concrete abutments,
protected by wood pile fender will close off the overbank area on
either side of the chamnel, The ungated opening will cause only
a slight increase of 0.5 knot in the normal current, up to 3.4
knots, occurring in the immediate vicinity of the structure., There
will be no noticeable reduction in tidal range.
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27, BENEFITS DERIVED FROM IMPRCVEMENTS

The benefits to be derived from the deepening of the entrance
channel are commercial navigation benefits and the cost will there-
fore be borne entirely by the Federal Government. The benefits at-~
tributable to the remaining improvements are recreational in character.

It is considered that additional fishing boats will be atbracted
to Point Judith Pond if the entrance chanmel is deepened to 20 feet:
mlw. The U, S. Fish and Wildlife Service has estimated that one fish-
ing boat would be newly purchased as a result of the improvement, and
that 3L boats would be transferred from other harbors, In addition,
benefits will acerue to the Block Island Ferry, by a savings in time

in using a straight entrance channel.

The benefits aceruing to the existing recreational fleet are
considered to be the increased annual net return to the owners,
through increased use. The annual net return to the owners has
been taken as the amount the owners would receive if they chariered
- to others, and was computed at various percentages of the present
depreciated boat value for various classes of boats, in accordance
with available studies of boating practice. In view of the present
congestion in the pond, it is considered that the owners now re-
ceive only 80 to 90 percent of the return possible under ideal condi-
tions. It is estimated that construction of the plan of improvement
will increase the return to 100 percent and attract an additional 7h
new boats to the area, .

28, DREDGING ESTIMATE

The estimated quantity of sand was based on dredging to the
project depths plus an allowance of one foot for overdepth and side
slopes of 1 vertical on 3 Horizontal. ' A summary of the quantities
and ths location of the available material for hurricane and beach
erogion control is shown in Table ITT,

TABLE ITI

DREDGING ESTIMATE

PUMP Entrance Channel (part scow) .- 220,000 co¥.

Inner Harbor Anchorage : 56,500 Co¥e .

Sub«Total 276,500 Ca¥o

SCoW Little Comfort Chamnel & Anchorage .  5U,000 .y

Saug Harbor Channel & Anchorage 140,000 co¥.

Wakefield Charnnel & Anchorage 115,000 cey.
Sub-Total 309,000 ceye *

¥ This quantity consldered as an- : )
economical for hurricane protection TOTAL 585,500
and beach erosion control use, T .

Rounded To 585,000 c.y.
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29, MAINTENANCE

Anmnal maintenance of the channels and anchorages has been es-
timated in accordance with past experiences of the area, and is
shown in Table Iv.

TABLE IV

ANNUAL MAINTENANCE

“Entrance Channel "l,SOO'c.y.

Inner Harbor Anchorage 750 CoFe
Little Comfort: Anchorage - - 1,000 c.y.
Chamnel to Iittle Comfort Anchorage 2,000 c.y.
Snug Harbor Chammel & Anchorage l 000 c.ye
Wakefield Channel & Anchorage - f SOO Co¥e
Wakefield Archorage (additional 7 acres) 400 ec.y.

TOTAL 75150 cuye

30. ' CONSTRUCTION ‘SCHEDULE

Dredging of the navigational items below Smug Harbor will be
accomplished concurrently w1th the hurricane protection and beach
erosion constructlon.l :

The navigational items north of Smug Harbor will be accomplished
under geparate contracty as the dredged material will be placed on
spoil areas or barged out to sea., However, all items of the navi-
gational feature of the mltiple-purpose project will be completed
prior to acceptance of the overall progect.

"N, BEACH FROSTON-

31. GENERAL

The beach erosion aspects of the area have been thoroughly
covered in beach erosion control studies ‘completed for the south
shore of Rhode Island in 1949, and for Sohth XKingstown and Westerly,
Rhode Island, in 1958, As a result of thé former study, the exist-
inhg beach erosion control project for Sand Hill Cove was constructed.
The latter study is the basis for an authorized project to provide
for sand fill and a system of groins at Bast Matunuck State Beach.
The hurricane survey report discussed the heach erosion problems
for the shore front developing the beach protection in accordance
with recommendations from those studies and ‘to best correspond to
the natural beaches found to be stable for the area.’

32. SHORE FRONT PROBLEM

The shore front is subjected to erosion during serious storms
with winds predominantly from the southwest to the southeast. Past
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studies indicate that the mature nature of the shore front has

stabilized the fore shore and near shore areas to such a degree
that Yosses during these storms are far less serilous than what

occurs during hurricanes with higher flood levels exposing the

more erodible back shore areas to erosive processes and serious
1osses.

The most serlously erodlng area is Matunuck Point Headland
and the East Matunuck State Beach drea. The construction of the
breakwaters to the east fronting "The Breachway" interrupts any
flow of material from thesast during southeasterly storms, but of-
fers some protection to the eastern portion of East Matunuck State
Beach during these storms. There is an acretion of sand fill on
the west side of the breakwaters from littoral movement of material
from the west during southwest storms. The movement of materials
along the shore from within the Point Judith Harbor of Refuge is
associated with waves diffracted through the openings in the break-
waters complicated by reflections from the structures, The area to
the east of Sand Hill Cove State Beach shows marked erosion with
cobbles distributed along the shore front., The State Beach is
quite stable with some steepening of the new shore areas and re-
distribution of beach fill toward the back shore during serious
high level storms. The er031ve state of the shore front to the
east is largely attributed to an insufficient supply of beach
building material for this-area from sources outside of the
breakwaters,

33. DESIGN CRITERTA

The beach protection is designed to give protection against
ordinary storms of comparatively frequent occurrence. .and to pro-
vide a wider beach to resist hurricane-driven waves and in conjunc-
tion with backup dikes functioh %o prevent overtopping during the
design: hurricane, Maintenance Yeguirements for +the beach are es-
timated as that required to renourish the beach during frequent
serious storms’increased by up bo. fifteen percent to allow for los-
ses during less frequent hurricanes, Sand fences as presently used
at Sand Hill Cove State Beach will be utilized. along the backshore
of Bast Matunuck State Beach durlng the off season to contain wind
gand.,

Bh. TIDES

As discussed in the D381gn Memorandum on Hydrology and Hy-
draulics, tides are semidurnal with a mean tide range of 3,1 feet
and a maximum spring range of about'6 féet at Matunuck and Point
Judith Harbor of Refuge. It is estimated that storms with a
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frequency of once a year might have flood levels of & feet above
mean sea level and L feet above mean sea level at Matunuck and
Point Judith Harbor of Refuge, respectively. Once in ten years,
flood levels of 8§ and 6.5 feet above mean sea level might occur at
these respective locations. Design hurricane stillwater levels are
12,5 and 10,5 feet above mean sea level at the respective locations.

35, BEACH EROSION PROTECTION

The-beach erosion protection is considered as that improvement
which fronts constructed backup dikes or restored dunes and is formed
by either reshaping:existing stable areas or by widening of the beach
by direct placement of sand fill. The beach protection furnishes
protection to the -backup structures by causing waves to break off-
shore, They also limit wave run-up during major storms and hurri-~
canes. The major beach erosion protection consists of beach widening
along East Matunuck State Beach and widening of the shore front to
the east of Sand Hill Cove State Beach. The following is a descrip-
tion of the pertinent details reélating to the design and construction
of the beach erosion 1mprovements--

£V -Beach Widenlngtl The art1ficmal placement of gsand fill for
widening the beach.ig accomplished to the required dimensions nec-
essary to prevent. overtopping of the back-up dikes during the design
hurricane. This requires that the berm elevations be at the design
stillwater elevation of 12.5 feet abeve mean sea level for East
Matunuck State Beach and 10.5 feet above mean sea level for Sand
Hill Cove State Beach., The berm widths are based on those found to
afford protection within the area, Beach slopes utilized are'l on
20 for East Matunuck State Beach and 1-on 1% for the more shelbered
beach at Sand Hill Cove and areas to the eastern termination. Tor
details of .these beaches and other shore front areas, see Plates
2-12 and 2-13.

b. " Sand Characteristics, - Existing beach materials indicate
sand £ill with a median diameter of about .20 mm., Investigations
for dredged materials within the nearby Point Judith Pond determined
that mich of the material was elther entirely unsuiteble as beach
fi11 due to organic content. or was silty to fine and inadequate for
use in construction of the beach below elevations subject to the
most: seriocus storms. A land source sand-fi1l with a median diameter
of L0 mm will be utilized in construction of the beach toe below
elevation 6 feet above mean sea level, which will be more resistant
to erosion from serious frequent storms and will more nearly main-
tain the design slopes. The fine dredged material will be used to
construct the remainder of the beach fill. The heavier land fill
will be extended in a 2-foot cover layer to 8 feet above mean sea
level and utilized for renourishing the beach,
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¢, Groins, It is planned to congtruct two groins at Eagt
Matunuck State Beach and repair the five existing groins at Sand
Hill Cove State Beach. The groins at East Matunuck State Beach
would be extended to and back of elevation 8 feet above mean sea
level to the face of the 100-foot berm, This is well above the
more frequent storms. The design hurricane stillwater level would
be maintained for a very short period of time; therefore, flanking
is considered to be very unlikely. The design of the groins is
therefore based on providing erosion control for the most frequent
serious storms., They will also be stable during the aforementioned
infrequent and shorter duration design hurricane. The design of
the structures is in-accordance with the formula developed by the
U. S, Army Waterways Experiment Station and described in EM 1110~
2-290L, dated 30<April’ 1963, entltled- "Engineering Demign of
Breakwaters and Jettles" -

d. Method of Beach Canstructlon. The dredged meterials will .
be pumped on the beach behind the final &' mean sea level line. The
land borrow material will be dumped to: form a dike at this point and
be graded seaward before dredged material is placed. A sufficient
quantity of land borrow will be pushed into the sea for the toe o
be shaped by natural processes,” For stability, a 2- foot cover layer

beach during storms of approximstely 1 in 10 years frequency. The
two groins at East Matunuck State Beach should be constructed as
first priority and the groins at Sand Hill Cove firmed up before
sand fill operations proceeds At -Sand Hill Cove within the area
where an adequate beach section presently exists, the coarser mate-
rials w111 be added durlng -anmeak malntenance requirements,

€ Malntenance. It is- estlmated that the greatest losses will
oceur during frequent serious sporms with predominant winds from the
southwest through the southeast., ' Thése storms would expose the toe
to erosion processes up to elevation 6 feet above mean sea level.
The greatest losses would octur at East Matunuck .State Beach, Here,
it is estimated that without the use of groins, sbout twenty-five
percent of the volume would be lost apnually, but by providing the
groin, this loss would be reduced by twenty five percent. Somewhat
less lesses are assumed'fpr_the‘remalnder of the shorefronto The
cent to'allow for lésses experienced during 1nfrequent hurricanes.
It is estimated that LO, OOO cublc yards of beach nourishment will
be requlred annually..uy .

36, ANNUAL COSTS

‘The ahnual cost of beaeh replenishment and maintenance of the
groin structures by local interests is estimated at $80,000 and
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$1,000, .respectively to be included in the economics of the Overall
water Resources Development Plan, ‘

37. BENEFITS

The estimated benefits include direct damage prevented and
recreational benefits. The only recreational beach benefits utilized
will be for East Matunuck State Beach. It is considered that devel-
opment oﬁuappurténént facilities must be accomplished in order that
the estimated recreational benefits will result. Peak day beach
attendance of 18,000 has been estimated for East. Matunuck State
Beachs, Total attendance is computed from attendance distribution
curves developed jfrom daily ‘attendance records at Rocky Neck State
Beach in Lyme, Gonnectlcut This resulted in an annual attendance
of 286,300 detérmined in the year 1958 Beach Erosion Study. It is
belleved that increased recreational activities will increase this
to 347,000, . The value of recreational benefits at $.75 per person
is estimated at $260,000 ang: damages prevented at $5,000, These
benefits are 1ncorporated 1n the Overall Water Resources Development
Plan.

0. DRSCRIPTION OF PROPOSED .'STRUdTUREs AND TMPROVEMENTS

38. GENERAL

The project is a multlplewpurpose one, con51sting of Hurricane
Fiood Protection, Beach Brosion Control, and Navigation Improvements.
The plan provides for the restoratlon of the sand dunes, beach rais-
ing and widening, an'ungated concrete breachway control structure and
navigation improvements, It is separablg into four distinct parts:
west of “"The Breachway", "The Breachw&y", east of "The Breachway"
and the Navigation Improvements. It commences at high ground at
Matunuck State Beach Just west of Matunuck Beach Road and extends
easterly, approximately three, and one-half miles, crossing the exist-
ing navigation channel to Point Judith.Pond at “The Breachway", to
high ground at Sand Hill Cove. The features of the project are
presented in the following paragraphs. : .

'’ "a. West of "The Breachway". K This segment commences gt high

ground  just west of Matunuck Beach Road, It is a continuous struc~
ture and from west to east consists of the follow1ng°

(1) Earth and Rock. lee. An earth dike with rock slope
protection, approximately HOO feet long, will be constructed. Top
elevation is 16,0 feet aboVe mean sea level.. Tt will have a top
width of 10 feet, and 'slopes of 1 on.3 andgl;on 2.5 on the ocean
and lang sides, respectlvely. IETVVR

31



(2) Earth and Rock Dike, An earth and rock fill dike with
rock slope protection, approximately 2,800 feet long, will be con-
structed, It will have a top elevation of 20.0 feet above mean sea
level, a top width of 10 feet, and side.slopes of 1 on 3 and 1 on
2.5 on the ocean and land sides, respectively.

(3) Earth and Rock Tike., An earth and rock dike with
rock slope protection,. approximately 1,100 feet long, will be con=-
structed, "It will have a top elevatlon of 20,0 feet above mean sea
level, a top width of 20.0 feet, and side slopes of 1 on 3.

- (I) Rock Revetment. A sand and rock revetment, approxi-
mately 650 feet long, will be constructed. It will have a top
elevation of 20,0 feet above mean sea level, a top width of 10 feet,
and side slopes of 1 on 6 and 1 on 3 on the ocean and land sides, .
respectively. : p

. (5) Dune and Beach., .A sand fill dune, approximately L,350
feet long, will be congstrucied, It will have a top elevation of 17.5
feet- above mean sea level, a top width of 25 feet and side siopes of
1 on 5, The beach fi1l will, _commence at elevation 12.5 feet above
mean sea level, on the ocean side slope of the dune, remain level

- for 1Q0 feet, then slope 1 on 20 to existing grcund surface,

Within thls reach, two rock groins, approx1mately hOO
feet 1ong, W111 be constructed, e ,

(6) Groins. Groin Now 1, approxlmately hOO feet long,
will be located at 4 at Station 72450, It will start at the end of the
ocean side berm which is at elevatlon 12,5 feet above mean Sea level.
It will vary in elevation from elevation 8.0 to elevation 2,55 feet
above mean sea level, The first 240 feet will be 6.0 wide at top,
with side slopes of 1 on 2.5 and be constructed on 1.0 foot blanket

"} of rock bedding, with a core of well-graded rock Till to a maximum

rock size of 600 pounds and.with a 2-foot thick rock'érmor covering
~ of 1 to 3 ton maximum rock. The next 125-foot section will be the

transition.” The top width will vary uniformly from 6.0 to 12.0
feet, It will.be founded ‘on a 1.0~foot: thickness of rock and rock
bedding and will have a cofe of well-graded rock fill to 1/2-ton
maxinmm and the rock armor .will transifion, wniformly from 2 to LeO
feet in thickness and from 1 to 3 ton maxisim to 5 ton maximum rock
size.  The remaining segment will be: 12 febt wide at the top.with
rock side slopes of 1 on 2.5, It will be-fbunded on the 1.0-foot
blanket of rock bedding, with'a ¢ore of.well-graded rock.fill to
1/2 ton maximmm 51ze, with a h~foot thickness:of rotk armor to a 5-6
ton maximum rock size, The foundation of rock bedding will be re-
quired to extend 3.0 feet manamum.beynnd bhe limits of the outside
rock armor slope.
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Groin No. 2, approximately 400 feet long, will be
Jlocated at Station 97+00, It will start at the end of the ocean
gide berm which is at elevation 12.5 feet above mean sea level.
Tt will vary in elevation from 8,0 to 2,55 feet above mean sea
level, The first 225 feet will be 6.0 feet wide at top, with side
slopes of 1 on 2,5 and will be founded on a 1.0 blanket of rock
‘bedding, with a well-graded rock f£ill core to a maximum rock size
of 600 pounds, protected by a 2-foot thick layer of rock armor stone
of 1 to 3 ton maximum rock. The next 125-foot Segment will transi-
tion uniformly from a 6.0 to 12,0-foot top width with 1 on 2.5 side
slopes, It will be founded on a 1.0 thick blanket of rock bedding,
with a core of well-graded rock fill to 600 pound maximum size stone
protected by & uniformly varying layer of armor stone ranging in
thickness from 2 to | feet and in meximum rock size from 5 to 6 tons.
The remaining segment will be 12 feeb wide at the top with 1 on 2 o5
side slopes. It will be founded on a 1.0 foot blanket of rock bed-
ding with a core consisting of a well-graded rock fill to a 1/2 ton
maximum rock size, protected by a L.O-foot thickness of rock armor
with a rock size from 5 to 6 tons.

The rock foundation will extend 3.0 feet beyond the
limit of the ocutside neat lines of the rock armor protection on all
sides, :

" . be "The Breachway". "The Breachway" will be the center of the
protection. Tt Will be approximately 2,000 feet long including the

150=feot ungated navigatiemeepening, and from weat $0- east will cone
smst of‘thn fﬁilowing structuresa KREI Ll .

s’

{1) Rock Dike, A rock dlke, approximately 900 feet long start-
ing from the éast side of “the western end of the sand dune and ex-
tending to the concrete abutment, will be construected, - It will con-
sist of a gravel core with- protective layers of gravel bedding, rock
‘bedding, and rock armor. - The top widths will be 10-and 15 feet and
will be at elevation 16.0 feet above mean sed level., The:-side slopes
will be 1 on 2. The ocean side and top protective.layers will cone
sist of L.O foot of 1 to 2 ton rock, on 2,0 foot of 50~500 pound rock
bedding, on 1.0 foot of gravel beddlng. The land side protective
layerd’ will be of the same weight and thicknesses except the rock.
armor which will be only 2.0 foot thick. There will be a 12,0-foot
berm of the rock protection layers on the ocean side toe and an 8.0~
foot berm of the rock protection layers on the land side.

The transition section will occur in the S50-foot section
before the concrete abutments, The gravel fill core and bedding
will-be replaced.by rock fill and the rock protective layers will

33



increase uniformly to 3.0 foot thickness of 600 pound maximum rock
bedding and to 8.0 foot thickness of L to 6 ton rock armor on both
sides, This protection will then be wrapped around the concrete
abutment..

..[2) Breachway Control Structure. An ungated concrete struc-
ture will pe constructed across the existing navigation channel in
the Breachway. It will be founded on piles and be approximately

350 feet long including the 150-foot ungated opening. It will be
constructed of mass concrete and;in general, will be at elevation
16.0 feet above mean sea level, “Navigation aids will be located
- on iti-on each side of the navigation channel,. Sections on each
side will be at elevation 12,0 feet above mean sea level with a 6,0~
foot portion, adjacent to the navigation channel,on each abutment at
elevation 6,0 feet above sea level, On each side of each abutment,
from this 6,0 feet above sea level.platform, a’ timber walkway, ap-
proximately 200 feet long over-all will be constructed. More com~
plete details will be included in Design Memorandum No. 6 -
"Breaching Structures and Walls",

(3) Rock Dike, Another rock dike similar in all details as in
W above will be constructed from the east abuitment of the gate
structure east for approximately 750 feet, It will transition to
an earth fill w1th rock armor protection’in 100 feet.,

(4) Rock Sill., Across the navigation channel between the abut-
ment of the concrete control structure a rock sill will be constructed.,
The top elevation of the sill will be minus 2h.45 feet below mean
sea level (minus 23,0 below mean low water) and its side slopes will
be 1 on L. Tt will be 60,0 feet wide at top and will consist of a
3.0=foot - layer of 500 pound maximum size.rock armor on a 2.0-foot
layer of quarry chips or equlvalent £i1l. The minimum section will
be 5 feet high. .

;.7 ¢, EBast-of "The Breachway!

The eastern section of. the protection Wlll be approximately
5,900 feet long and from west o east is contimuous consisting of
the following structures:

~-(1) Bulkhead, The bulkhead, approximately 1,965 feet long,
will be constructed., It will start at Station 122+OO from the
sand dune, It will consist of a continuous prestressed concrete
pile core wall with sand fill.. The top elevation of the wall will
be 22,0 feet above mean sea level, Ocean side of the core wall
there will be a 5,0~foot berm at elevation 18.5 feet above mean
sea level, The side slopes will be 1 on 3 to existing ground sur-
face. ‘
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~ (2) Dune and Beach Fill., After a transition section of 50
feet, the dune and beach fill, approximately 1,800 feet long will
be constructed, The top elevation of the dune will be 17.0 feet
above mean sea level and it will be 15.0 feet wide. The side slopes
will be 1 on S and the ocean side slope will end at elevation 10.5
feet above mean sea level where a 50-foot berm will be constructed,
from which the new beach fill will slope on a 1 on 15 to meet exist-
ing ground surface.

(3) Rock Dike and Beach Fill, A sand fill dike with rock armor
protection along with beach Iill, approximately 1,L00 feet long, will
‘be constructed, The top elevation will be 1k.0 feet above mean sea
level and its top width will be 10,0 feet. The ocean side slopes
of the dike will be 1 on 3 and the land side slope will be 1 on 2,.5.
The ocean side protection will consist of a 2.5-foot layer of 500
pound maximim size rock armor on a 1l.0-foot layer of 50 pound maxi-
mim size rock bedding on 1.,0-foot layer of gravel bedding. The
land side protection will consist of a 1.0 layer of 500 pound
maximum size rock protection on a 1.0~foot layer of gravel bedding.
The top of the structure will consist of 1l.5-foot layer of 500
pound maximum size rock armor on a l.0-foot layer of 50 pound maxi-
mm size rock bedding on a 1.0-foot layer of gravel bedding. The
ocean side toe will be protected by an 8.0-foot wide rock berm con-
sisting. of the same layered protection as on the ocean side slope,
The beach £ill will start at elevation 10.5 feet above mean sea
level on the ocean side slope and extend level for. 50 feet., It
will then slope on a 1 on 15 to meet existing ground.

(L) Earth Dike. An earth-dike, approximately 700 feet long,
will be constructed to complete the protection in the Sand Hill
Cove area. The top elevation .will be 1L.0 feet above mean sea
level and it will be 10 feet wide., The side slopes will be 1 on
3 on the ocean side and 1 on 2.5 on the land side, The ocean side
protection will consist of a 2,0-foot layer of 500 pound maximum
size rock armor on a 1l.0-foot layer of 50 pound maximum size rock
bedding on a l.0-foot layer of gravel bedding. The land side pro-
tection will consist of a 2,0-foot layer of 500 pound maximum size
rock protection on a 1.0-foot layer of gravel bedding. The top
protection will be the same as that on the ocean side except that
the thickness of the rock armor will be 1.0 feet, A section of
this dike crosses a fregh water pond. It is proposed to excavate
the pond to firm material and £ill with dumped earth fill to ap-
proximately 2,0 feet sbove mean sea level on which will be founded
the above described structure. The ocean side toe will consist of
an 8.0-foot and 10.0-foot wide rock berm similar to the layered rock
protection on the ocean side, - ’

d. Navigation Improvements,

The navigation impro#émeﬁﬁs are described in Paragraphs 2l to
30 of this report.
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39, NAVIGATION AIDS

Navigation aids, as required by the U, S. Coast Guard, will be
provided., Their comments are included as part of this design memo-
randum in Appendix B. o

{0, ACCESS

Access to the top and over the structures will be provided by
stairways at locations along the structures to accommodate the
private owners, as well as the public visitor. Ramps over the dike
will also be provided,

1, OPERATING FACILITIES

No operating facilities are considered necessary at this in-
stallation. Since it will Ye the responsibility of local interests
to operate and maintain it and there exist public owned facilities
on each side of "The Breachway" from which to operate.
k2. HOUSING FACTLITIES |

No housing facilities are considered necessary at this instal-
lation. . : .

43, UTILITIES
All utilities, as required, will be provided bytlocal interests,

P. VIEWS OF CONSULTANTS.

LY, CONSULTANTS

The advice of consultants in the 0ffice, Chief of Engineers,
was obtained in the development of design. The design still water
level was selected as the still water level of record (2] September
1938)s .The design wave heights were established on the basis of
studiea made by the Department of Civil Engineering of the Massa- .
chusetts Institute of Technology to investigate certain aspects of
the design of a hurricene barrier for the east passage of Narragan-
sett Bay, Rhode Island., The report is the Hydrodynamics Laboratory
Report No. 66, February 196L, titled "Study of Hurricane Barrier
for Lower Narragansett Bay',

Q. ACCESS ROADS AND RATLROAD FACILITIES

L5, ACCESS ROADS AND RAILROAD UTTLITIES

a, Highways., Both U. S, Routes 1 and 14 with péved town roads
service the area,
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b. Railroads. The main line of the New York, New Haven and
Hartford Railroad Company, the Boston to New York line, services
the area, The nearest stop is Kingstown, Rhode Island, aporoxis-
mately 10 miles northwest of the project site, at which there are
freight facilities available. The Narragansett Pier Railroad
Company, Inc,, comnects with the New York, New Haven and Hartford
Railroad Company at Kingstown and runs to Wakefield, Rhode Island,
which is approximately 5 miles north of the project site.

R, SCURCES OF CONSTRUCTION MATERIAL

hé. SCURCES OF CONSTRUCTION MATERIAL

Sources of construction material are covered in paragraph 19
of this report.

S. REAL ESTATE REQUIREMENTS
U7. GENERAL

The acquisition of land will be in accordance with the cri-
teria contained in letter from the Chief of Fngineers, ENGRE-A,
ENGCW-0, Hurricane Flood Protection Projects (NED), dated 18
July 1960, Subject: "Clarification of Local Cooperation Reguire-
ments for Hurricane Flood Protection Projects". Description of
the area and details pertaining to the acquisition of the real es~
tate will be included in Design Memorandum No. 5, "Real Estate".

- REAL ESTATE COSTS

LANDS

0.5 acres commercial @ $85,000 per acre (beach front) $ 42,500
20,0 acres residential @ $17,500 per acre (beach fromt) 350,000
10,0 acres residential @ $ 8,500 per acre (less beach '

‘ . front) 85,000
9,0 acres marshland @ $ . 100 per acre o 900
9L,0 acres borrow area @ $ - 350 per acre 324900
30,0 acres temporary work easement (est. rental value P/A) 600
© $511,900

TMPROVEMENTS
3 residences $ 25,000
23 suimer cottages ‘ 110,000
1 road side stand 500
. 1 bath house ' 5,000
$140,500
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SEVERANCE DAMAGES -

Consisting of

1. Loss in Value %to the remaining parts of ownership due
to the reduction of its highest and best use,

2. Loss in Value due to proximity of the barrier to the
structure, :

3. Loss in Value due to the reduction of vehicular parks
ing areas to commercial enterprises. .

. L. ILoss in Value due to more difficult access to remain-
ing areas,

The estimated costs-for damages of this character are... $188,800

ADMINISTRATIVE COSTS

(1) Mapping, Survey & Legal Descrlptlons 152 @ $350 $ 53,200
(2) Appraisal and Review 25,000
(3) Negotiations & Closings "t 152 @ § 50 7,600
(L) Condemations (est. 20 owne;sh:.ps) = 5,000
(5) NED Ad¥risory Expense o 6,000
$ 96,800

SUMMARY .OF REAL ESTATE COSTS
LANDS $511,900
IMPROVEMENTS _ 140,500
SEVERANCE DAMAGES ' 188, 800
ADMINISTRATIVE COSTS : . 96 800
$938,000
Contingencles, 5% _L6,900

TOTAL ESTIMATED REAL ESTATE ACQUISITION COSTSeecess $98L,900

ROUNDED TO...... $985,000
T. RELOCATIONS

48. UTILITIES

a. Water, The only modifications required to the existing
water lines will be the plugging of water service lines, to cottages,
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in the Stanton Avenue and Succotash Road areas and the possible re-
location of individual wells in the Matunuck Beach Road Area., The
existing 8-inch water line, which lies in Point Judith Pond from
Little Comfort Island to Jerusalem may require lowering when the
navigabion channel is deepened, This 8-inch water line lies within
the work area under a Feddral permit any required relocation will
be accomplished at no cost to the Government.

b. Sewer. There is no municipal sewer 1in the area. Some
of the existing individual sewage disposal system may require re-
location due to the construction of the project,

¢. Drainage, There is one small collector gystem in the area.
It consists of two drop inlets with a comnecting pipe and an outflow
pipe to the ocean. It is proposed to discontimue a portion of the
existing system that which is on the area of the protection. The
remainder will be diverted into a new system which will flow to a
tidal pond behind the protection. Behind ‘the proposed bulkhead, it
is proposed to grade the area to divert the water away from the homes
and the bulkhead, see Plate 2-11.

d. Electric and Telephone. There are some structures remain-
ing on the ocean side of the project. Some of the drops for both
power and telephone may require relocation and/or rearrangement to
allow for passage of malntenance equipment, as well as minimum
clearance.

RELOCATIONS ESTIMATE

Item . Unit TUnit Price Amount

Water and Sewer

Relocate Water Supply

Wells 5 ea  $200,00 $ 1,000
Plug Existing Water
Service Lines 10 ea 15.00 150
Relocate Sewage Digw-
- posal Systems 5 ea 100,00 2,000
$ 33150' Rl
Drainage

Drainage System 11,000
TOTAL WATER AND SEWER $14,150
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Ttem S Unit Unit Price Amount

Electric & Telephone

Remove Poles 35 feet IOng"i 8 ea $ 50,00 $ hoo
Install Poles L5 feet long ~ 6 ea 210,00 1,260

Install Poles LO feet long 2 ea ° 190,00 380
Depreciation Allowance ~ . L.S. ~140
TOTAL ELECTRIC AND TELEPHONE $1,900

U. COST ESTTMATE

LY. COST ESTIMATES

The total estimated cost of the project is $7,100,000, which
is more than the latest approved estimate of $l, 6h0 000, The dif-
ference is due to more detailed design studies. A summary of the
costs of the various features of the work described in this design
memorandum is given in Table V,.. &4 breakdown estimate is given in
Table VI, starting on Page hl.

TABIE V ..
SUMMARY
Project Feature : ' Cost
Lands and Damages | _ . $ 985,000
Channels and Canals Dredging, Hydraulic 342,000
Scow 562,000
Levees and Floodwalls ‘ 1,336,000
Engineering and Design hh7,000
Supervision and Administration : - 428,000

. TOTAL ESTIMATED PROJECT COST .....  $7,100,000

Lo.
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19
20
21
22
23
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25
26
27
28
29
30~
31
32
33

5

TABLE VI

. DETATLED COST ESTIMATE

(Jine 1966 Base)

Unit

Estimated Estimated
Description  Quantity ~ Unit Price _Amount
Prep. of Site g L.s. $ 20,000
Stripping _ 16,000 C,Y. .  $0,75 12,000
Excav., Unclasg,. 63,000 ©n n 0,75 47,250
Excav., Structures 27,000 0,75 20,250
Comp. Earth Fill '38,000 won 0.60 22,800
Sand Fill =i 743,000 nm 0,12 89,160
Sand Borrow 505,000 ¢ 2,00 1,010,000
Gravel Fill 5,000 . 1 1.50 7,500
Gravel Bedding Whi,300 v - 1,50 66,1450
Comp. Gravel Fill - 3,500 o 1.70 5,950
Rock Armor (1-2 tens) 149,000 Tons 6,80 333,200
Rock Armor (2-3 tons) 36;000  ® 7,10 255,600
Rock Armor (1-5 tons) 925 L 7495 75355
Rock Armor (3-6 tons) 2,700 7480 21,060
Rock Armor (li~6 tons) l44200 t 8,00 33,600
Rock Bedding 61,200 " 6470 410,040
Rock Proty: (50-500#)  LOo,000  ® 7450 300,000
Groins
200# Chinking hoo m 70125 . 2,850
600# Chinking oo o 7.125 2,850
1,000# Chinking 1,550 7450 110,125
Drainage Modification L.S. Job 11,000
Sand Fence ‘ © 7,700 L.F. 1,00 7,700
" Coffrdam ' L.S. Job 125,000
Fender System L.S. Job 1}5,000
Prgcast Conc, Pile Wall, : o
/2l feet : 1,950 L.S, 1hk,00 - 280,800
Precast Conc., Pile Wall, . ' .

13 feet - 600 L.S. 78,00 116,800
Dredging, Hydraulic 276,000 C.Y. 1,15 317,L00
Mob. & Demob, Hyd Dredge L.S. Job ... 25,000
Dredging, Scow 370,000 C.Y. 1.Lh5 536,500
Mob, & Demob., Scow Dredge L.S. Jobr » 25,000
Reshape Groins 1 L.S. Job 20,000
Wood Bearing Piles, 50! 560 each 120,00 67,200
Seeding; Beach Grass . 80,000 S.Y. 0,50 110,000
Navigation Aids 1 L.s. Job 13,000
Utility Modifications L.S. Job 5,050
Conerete Tremie 5,300 C.Y. 32,50 172,250
Concrete Mass 3,100 C.Y. 40,00 124,000



(Cont'd)

Item Estimated Unit Estimated
Novs Description . Quantity . Unit Price Amount

36 Concrete Misec, ~ 100 C.Y. $90,00 $ 9,000

37 Stairs, Wood ’ L.S. Job 7,000

' $lt,555, 740

Contingencies, 15%* _ 681,260

$5, 240,000

Engineering & Design, 8,5%+ LL7,000

$5,687,000

Supervision & Administration, 7.5%+ 128,000

. $6,115,000

Lends and Damages 985,000

TOTAL ESTIMATED PROJECT COST 4euvwvwww.... $7,100,000

V. SCHEDULE FOR DESIGN AND CONSTRUCTION
50. DESTGN

Design of the structures and preparation of contract plans and
specifications are-scheduled for completion in November 1966. De-
sign of utility modifications and for relocations will be accomplished
by the owner where feasible. :

51, CONSTRUCTION

Tt is estimated that two (2) construction seasons will be re-
quired for ccnstruction of the project.

Contingent upon the availability of the necessary funds, con-
struction of the project will be accomplished-under two contracts.
One contract will be for dredging the navigetion chamnel from Snug
Harbor to Wakefield, and the Anchorage arearat Wakefield, which is
tonsidered uneconomical for the project. The- second contract will
include all the remaining features of the project. - In order to
preserve the recreaticnal aspects of the area, it is proposed to
limit the dredging of the channels to any time except between 30
May and Labor Day during the construction seasons.

Utility relocations will be accomplished by the owner.

L2



W, OPERATION AND MAINTENANCE

'52. OPERATION AND MAINTENANCE -

Upon completion of the project, non-Federal interests will be
responsible for the operation and maintenance of the hurricane tidal
flood protection, beach erosion control improvements, and the breach-
way control structure.

The praject will be operated and maintained in accordance with
the project Operation and Maintenance Manual., The structures will
be set up to cperate the project ir accordance with Public Law 87-
874, 1962, Estimates of moneys required for maintenance and opera-~
tion are contained in Appendix A.

Federal interests ﬁill be responsiblé for the maintenance of
the navigation channels, anchorage area, and aids to navigation.

53. ANNUAL CHARGES

Anmual charges amounting to $21l 800 for Federal and $182, 700
for non~Federal have been computed in accordance with EM 1120~2-10h
using an economic project life of 50 years. These computations are
set forth in Appendix A,

X. EGONOMICB

Sh. GENERAL

The Point Judith arez has experienced heavy tidal floed losses
in recent hurricanes due to. its exposed location on -the Atlantic
Ocean. The Point Judith area is one of the most popular recrea-
tion resorts in the East. Swimming, recreational boating and sport
fishing draw devotees to the area from a radius of over 150 miles.

In addition to a large summer colony of Cottagers, there is an in-
creasing number of year-round dwellers in the area. Both types of
residential properties are centered around Point Judith Pond and
Matunuck. These properties are subject to hurricane tidal flooding,
There are also 30 commercial properties, 1nclud1ng boat yards, marinas,
fish processing facilities, and 900 acres of land in the flood plain.

55. TANGIBLE FLOOD DAMAGE PREVENTION BENEFITS

Tangible flood damage prevention benefits for the plan of pro-
tection were derived as the difference in annual losses to be expected
in the project area over the life of the project without protection

and those that would remain after construction of the protective works,
Anmial benefits so derived amount to $212,800,

k3



In addition to the prevention of flood damages, the project
would eliminate the costs of taking emergency preventive measures
in the event of hurricane warnings. In the protected area, such
costs amount to $l,200.00,

The project will also make available for higher usage some 18

acres of land now unused or under-utilized. Annual higher utiligza-
tion benefits amount to $23,700.

The benefits derived from beach improvements are recreational,
$260,000, and for prevention of damages, $5,000, a total of $265,000,

Annual prevention of boat damages is estimated to be $60,000.

The annual increase in navigation because of the project is
estimated to be for commercial, $30,600, and recreational, $58,400,
a total of $89,000,

The barrier will prevent the erosion of land fronting on the
ocean and this is estimated at $7,300,

The total anmual benefits amount to $662,000,
56, BENEFIT-COST RATIO

Annual costs for the project are $394,500. Annual benefits
are $662,000, The benefit-cost ratio is $662,000/339L,900, or
1.7 to 1,

Y. COORDINATION WITH OTHER AGENCIES

57. COCRDINATION WITH OTHER AGENCIES
A1l agencies indicated in paragraph 6 above were contacted

and asked for their views on the project. The letters contain-
ing their comments on the project are reproduced in Appendix B.

Z. RECOMMENDATTION

58. RECOMMENDATION

It'is recommended that the project plan submitted in this
report be approved as the basis for the preparation of planm® and
specifications for the Point Judith Water Resocurces Development
Project,
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APPENDIX A

COST SHARING COMPUTATION

TOTAL ESTIMATED PROJECT COST
Federal Share, 69%

Non-Federal Share, 31%

GASH CONTRIBUTION
Non~Federal Share

Value, Lands & Damages

CASH CONTRIBUTION ...

$7,200,000,00
)4, 90C,000.,00

.\‘
2,201,000,00

R R
2 2 .

$2,201,000,00

985,000.00

$1,215,000,00



TABLE A-T

ESTIMATED ANNUAY, COSTS
{1966 Price Level)

Pederal Investment Costs

Total Federal First Cost $k,900,000.00
Interest During Constr. 3.125% 153,100,00

Total Federal Investment Costs

Federal Annual Costs

Interest on Investment, 3.125%
Amortization, 0,85h%
Maintenance and Operation

Dredging .
Entrance Channel 2,175.00
Inner Harbor Anchorage 1,087.50
Little Comfort Channel and

Anchorage h,350.,00
Snug Harbor Chammel &

Anchorage 1,450,00
Wakefield Channel & Anchorage 725400
Add*l, Wakefield Anchorage 580,00

$10,367.50
Navigation Alds 300,00

Total Maintenance and Operation
TOTAL FEDERAT ANNUAL COSTS, ROUNDED

Non=Federal Investment Costs

Contributed Funds $1,215,000,00
Lands and Damages 985 ,000,00

Total Non-Federal First Costs $2,200,000,00
Interest During Constre 3.125% - 68,800,00

Total Non~Federal Investment Costs

A-2

$ 5,083,100,00

157,900,00
43,200,00

T

3 \S"O £

115610 ,667 450
-182,700500

211,800 ~

2,268,800,00



TABLE A-T (Cont'd)

Non-Federal Annual Cosﬁs_

Interest on Investment, 3.125% | $ 70,900,00

Amortization, 0,85L4% 19,400.00
Maintenance and Operation N B
' Sand Replacement (beach)  $80,000 i
Rock Cover Replacement 1,500 :

Embankment and -General 5,100
Concrete Features 3,200
Fender Guide System 1,200
Drainage 100
Groin Hepair 1,000
' Band Fence Repair - 100

Total-Mainténance'& Oper.$92,200

Allowance for Major Replacements

Fender Guide System 600
Total Non-Federal Annual Costs _ 183,100,400 +
TOTAYL, FEDERAL ANNUAL COSTS . . 2112800.00 L
TOTAL FEDERAL AND NON-FEDERAL ANNUAL COSTS $35h, 900,00



- COMPUTATIONS

__ANNUAL COSTS - OPERATION AND MAINTENANCE

Concrete Value

Tremie $172,250

Mass’ : 124,000
Misc, 9,000
Conc, Piles, 2h' - 280,800
Conc. Piles, 13' . - : 16,800

‘ ' $632;850
Assumed 0,5% per year (632,850x,005 = $3,164)
. SAY $ 3,200

Rock - Tons

Armor 92,828 tons

Protection ‘ 40,000 tons
Bedding = - 61,200 tons

TOTAL 194,025 tons

Assumed one.design storm in 50~year life of project with 5%
loss of rock (194,000 x .OSZ=H9,7OOltons)

Annual Loss = 9,700/50 = 19h‘t¢ns |
194 x $7.70/ton = $1,hol $ 1,500
Fender &ystem

Assume complete replacement at end of 25 years and annual
maintenance of L/3%,

Present value, Fender System = $h5,000 o
Present worth factor, 25 yrs hence @ 3,125% = 0.L633h

: hS,OOO % 0,4633kL = Annual $ 20,850
Unlform anmuity factor (,05823) | '

20,850 (.05823 $ 1,200

Annual maintenance = L5,000 x L4/3 x 1/10C = $ 600

Erbankment and General

" Put up and take down 7,700 L.F. of sand fence - once
yearly @ o15/ft put up & take down .15 ft.

Reshape and handle 15,000 c.y. sand yearly 2 cy/ft
15,000 @ $.12 c.y.

sl



Replace beach grass and fert. $1,000

7,700 x .30 = 2,310
15,000 x ,12-1/2 1,800
$5,110

USE  $5,100

Groin Repair $1,000
'Drainage System ‘ - $ 100
Sand Fence Repair - $ 100



SUMMARY

NON—FEﬁERAL ANNUAL COSTS - OPERATION AND MAINTENANCE

Item Cost
Sand Replenishmenﬂ $80,000.00
Concrete 3,200,00
ﬁock 1,500,00
Fender System : 600,00
Drainage System 100,00
Groins ‘ 1,000.00
Sand Fence | 100,00
Embankment and General , 5,100,00

Fender System (replacement 25 yrs) 1,200,00

TOTAL,...., $92,800,00 anmeally
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REGION ONE

CONNECTICUT
MAINE

MASSACHUSETTS U. S. PEPARTMENT OF COMMERCE
NEW HAMPSHIRE

nEw JCRscy BUREAU OF PUBLIC ROADS
RHODE ISLAND

VERMONT

PUERTO RICO Gardner Building

140 Fountain Street
Providence, Rhode Island
02903

February 1, 1966

Mr. John Wn. Ieslie

Chief, Engineering Division

U.S. Army Engineer Division, New England
12, Trapelo Road

Waltham, Massachusetts 0215}

Dear Mr. leslie:

Reference File No. NEDED-D :
Point Judith, ReI., Water Resources Development Project
Your letter dated January 26, 1966

The Galilee Escape Road, Galllee Road, the road leading to ILittle
Comfort Island and Great Island, all in the Town of Narragansett, and
Matunuck Beach Road and Succotash Road in the Town of South Kingstown
are all on the Federal-ald Secondary Highway System. 01d Point Judith
Road and Ocean Road in Narragansett and U.S. 1 in South Kingstown are
on the Federal-aid Primary Highway System. To the best of our knowledge
at this time, there are no Federal-aid highway projects proposed for
any of these roads.

The initiative to propose projects on the Federal~aid highway systems
rests with the various States' highway departments. If you have not
already done so, may we suggest that you also contact the Rhode Island
Department of Public Works for more detailed information on their plans
for this area.

Sincerely yours,

ﬁ? 4% -2

Re We Bergeron
For the Division Engineer

cc:
Regicnal Office
Delmar, N.Y.

EXHIBIT NO.



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
FEDERAL WATER POLLUTION CONTROL ADMINISTRATION
Region I
120 Boylston Street
Boston, Massachusetts 02116

February 9, 1966

Mr. John Vm. Leslie

Chief, Engineering Division

U. S. Army Engineer Division, New England
Corps of Engineers

42k Trapelo Road

Waeltham, Massachusetts 02154

Dear Mr. Leslie:

This is in response to your letter of January 20, 1966, requesting
comments on the Point Judith, Rhode Island, Water Resources Development
Project.

This office feels that that part of the project consisting of hurricane
fiood protection, beach erosion control, and navigation improvements
will have little effect on any pollution problems that may exist in
Point Judith Pond. '

However, increased boating activities engendered by the proposed small
boat anchorages at Inner Harbor, Little Comfort Harbor, Wakefield, and
Snug Harbor would probably incresse the amount of pecllution entering
Point Judith Pond and may necessitate the closing of this Pond to the
taking of shellfish.

The Water Quality Act of 1965 directs the Secretary of Health, Educa-

tion, and Welfare to call an enforcement conference whenever he finds

that substaniigl economic injury resuvlts from the inability fto market

shellfish or shellfish products in interstate commerce because of pol-
lution of interstate or navigable waters and action of Federal, State,
or local authorities.

Accordingly, this office intends to study the problem of boat pollu-
tion in more detail and will submit the results and recommendations of
this study at the eariiest possible time.

Sincerely yours,

Chipf, Water Quality/ Studies
EXHIBIT NO.



TREASURY DEPARTMENT Addresa reply to:

o]
UNITED STATES COAST GUARD commanper  (0-1)

1400 CUSTOMHOUSE
BOSTON, MASS. 02109

11400
2% MAR 1566

From: Commander, First Coast Guard District
To: U. S. Army Engineer Division, New England, Corps of
Engineers, 424 Trapelo Road, Waltham, Massachusetts

Subj: Point Judith Water Resources Development Project, Narragansett
and South Kingstown, Rhode Island

Ref: (2) C/E ltr NEDED=-D dtd 7 Feb 1966

l. Subject project has been reviewed, Coast Guard operations will
not be affected directly by the project. It has been determined that the
following navigational aids will be required:

Breachway ~ One daybeacon on each side,

Navigation Improvement -~ Six new buoys and relocation of twenty-
three existing buoys.

The estimated initial cost is $13, 000 with an annual ﬁaintenance cost
of $300,

2, It is requested that on future projects three copies of the plan be
provided to permit submission of one copy to the Commandant, U, S,

Coast Guard.
a
-~ PR BN

C, G, HOUTSMA
By direction

Encl: (1} C/E Drawing Nr., PJ-1~1000

Copy to:
Comdt (OAN) {w/o enclosure)

Keep Freedom in Your Furure With U.S. Savings Bonds EXHIBIT' NO.



STATE OF RHODE [SLAND AND PROVIDENCE PLANTATIONS

DEPARTMENT OF HEALTH

STATE OFFICE BUILDING, PROVIDENCE 2
DIRECTOR OF HEALTH

JosErH E. CANNON, M.D., M.P.H.

February 1, 1966

Mr. John Wm. Leslie

Chief, Engineering Division

U. 8. Army Engineer Division, New England
Corps of Engineers

424 Trapelo Road

Waltham, Massachusetts 02154

Dear Mr. Leslie:

The proposed plan for the Point Judith, Rhode Island, Water
Resources Development Project, has been reviewed, '

The project consists of hurricane flood protection, beach
erosion control, and navigation improvements. It is concluded
that this project will have little effect on the pollution
problem in Point Judith Pond.

It should he noted, however, that establishment of additional
small boat anchorage areas, such as the Inner Harbor Anchorage,
Little Comfort Island Anchorage, and the Snug Harbor Anchorage,
may require that the surrounding areas be closed to the taking
of shellfish. 8Such action would be in conformance with the U. 8.
Public Health Service recommendations.

Yours very truly,

e G e

Carleton A. Maine, Chief
Division of Water Pollution Control

CAM:ep

¢c¢c: Mr. Earl J. Anderson
Mr. Henry lIse

"EXHIBIT NO. 4



STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS DIVISIONS Op

DEPARTMENT OF NATURAL RESOURCES P eomserraion
VETERANS' MEMORIAL BUILDING, PROVIDENCE, k.1 02903 Asriculture

Harbors and Rivers
Planning and Development

Enforcement
FREDERICK C. LEES
DIRECTOR

DIVISION OF HARBORS & RIVERS
301 Roger Williams Bldg,
Prov. R. 1. 02908

February 28, 1966

Division Engineer

Rew England Division
Corps of Englneers

424 Trapelo Road
Waltham, Masaachusgetts

Attention: Mr, John Wm. Leslie, Chief, Engineering Division

Dear Sir:

I have reviewed the description and preliminary plan of the proposed Water
Resources Development Project at Point Judith, Rhode Island, prepared by your
office, The project involves a multiple—purpoge plan of improvement:- providing
(1) protection against hurricane flooding and {2) shore erosion control for the
area from Matunuck Beach in South Kingstown to high ground east of Sand Hill Cove
Beach in Narragansett, a distance of about three and one-half miles; and (3)
improvement of existing navigation channels and anchorages, and development of
new channels and anchorages from Point Judith Harbor of Refugeto Wakefield,

The proposed design characteristics of the component parts of the project:-
earth and rock dikes, revetments, breachway control structure, channels and anchor-
ages, appear to be satisfactory. The project should prove beneficial, not only for
the rehabllitation and stabilization of the extensive shore line; protection of the
area from storm—-induced flooding; and improved navigation facilitiea for the
important fishing industry as well as pleasure boating: it should also do much to
reinforce the economy of this section of the state,

Thank you for the opportunity to submit my comments,

Sincerely yours,

=4

Henry lsé, Chief ngineer and
HI :mp Chief, Division of Harbors & Rivers

EXHIBIT NO. S



NARRAGANSETT
TOWN COUNCIL

NARRAGANSETT, RHODE ISLAND

March 31, 1966

John Wm. Leslie

Chief, Engineering Division
Corps  of Engineers

424 Trapelo Road

Waltham, Massachusetts 02154

Dear Mr. Leslie;

At the regular monthly meeting of the Town Council of
the Town of Narragansett held Wednesday, March 23, 1966
the Council President, Louis J. Zanella discussed the
Point Judith Pond Hurricane Project and what action should
be taken by thé Town of Narragansett to continue this phase
and after consideration thereof it was

VOTED: That the Town Council of the Town of
Narragansett agree in principle on the
concept of the Point Judith Pond
Hurricane Plan as designed by the Corps
of Engineers, New England Division but
object to the proportionate share that
has to be paid by the Town of Narragansett

- and it is further

VOTED: That the Town Clerk be instructed to send
a telegram to John Wm. Leslie, Corps of
Engineers, 424 Trapelo Road, Walthan,
Massachusetts and to Mr. Henry Ise, Chief,
Division of Harbors and Rivers, Providence,
Rhode Island recording the Council's action
on this proposed plan.

Very truly yours,

ce: lIse ANN 4
sziszg; A, Mulligan

Council Clerk

"EXHIBIT NO.
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Town of South Kingstown, R. I.

TOWN CLERK'S OFFICE
CLERK OF TOWN COUNCIL AND PROBATE COURT

Wakefield, Rhode Island

FOSTER R. SHELDON March 23, 1966
TOWN CLERK & PROBATE CLERK

TEL. 783-2511

Mr. John Wm. Leslie, Chief,
Engineering Division ‘

U. 3. Army kngineer ﬁivision,
New England Corps of Engineers,
L24 Trapelo Road,

Waltham, Mass.

Dear Sir: Re: File No. NEDED-D

You are hereby notified that the Town Council of the
Town of South Kingstown, R, I. wishes to express a
continuing interest in the MULTI-PURPOSE PT. JUDITH

WATER RESOURCES PROJECT,
Very truly yourpg

Ralph W. Browning,
President,
South Kingstown Town Council.

o

RWB/ASC

EXHIBIT NO. 7



UNITED STATES _
DEPARTMENT OF THE INTERIOR
FEDERAL WATER POLLUTION CQNTROL ADMINISTRATION
John F. Kennedy Federal Building
Boston, Massachusetts 02203

June 29, 1966

Mr. John Wm. Leslie

Chief, Engineering Division

U. 8. Army Engineer Division
New England

Corps of Engineers

424 Trapelo Road

Walthem, Massachusetts 0215k

Dear Mr. Leslie:

This is in response to your letter of 2 February 1966 requesting
comments on the propesed Point Judith, Rhode Island, Water Resources
Development Project. The project proposes the deepening of the
channel from Stete Beach to Wakefield, as well as to 8nug Harbor and
to Little Comfort Island. It would provide additional anchorage
areas at the Fish Plant and at Wakefield with new anchorage areas at
Snug Harbor and at Little Comfort Island. The plan also proposes
sard dune restoratipn, beach raising and widening, and a breachway
contrel structure,

Preliminary evaluation by our staff indicates that the project itself
will not create or intensify pollution; but increased boat usage
engendered by the deepened navigation channels and enlarged anchorage

reas may increase pollution, thereby necessitating the closing of
this pond to the taking of shellfish.

The Corps of Engineers estimates that upon the complietion of the
project, Point Judith Pond will be used by approximately 800 boats.

There is & shellfish closure in existence for the Upper Pond Area;
therefore, the enlargement of the anchorage in the closed asrea will
have little effect on state and federal shellfish programs. However,
there are shellfish beds in the Snug Harbor and Little Comfort Island
Areas which would be subject tc pollution from increased boating
activities, including anchorage of boats with flush toilets, and the
closure of these areas for shellfish harvesting may become necessary.

EXHIBIT NO.



It appears that if marinas or boet anchorage areas are provided at
Snug Harbor and Little Comfort Island, adequate provision should be
made for the storage and treatment of sewage from vessels. This
might be done by requiring boats with toilets using these anchorages
to be equipped with retention tanks. Sewage from these tanks could

then be discharged by pumping at a central servicing point.
We appreciate the opportunity to review this proposed project.
Sincerely yours,

Mw'lmo—

Walter M. Newman, Chief

Water Resources Development Actlvities

Federal Water Pollution Control
Administration

EXHIBIT NO. 8



CORPS OF ENGINEERS

U.S. ARMY
WAKEFIELD B>
(BUSINESS CENTER) s
NARRAGANSETT
PIER
* joe
—_——t ',".w,;“-‘
;{ S
: o
ocEA”
LOCATION MAP
25SC-ALE IN MILES
N
R : :
< & A
H DEEPEN CHANNE
; AND B
w; ANCHORAGE"8'
® x
LN SN? HARBOR |
% X H
i CHANNEL a ANCH_KRAGE 8 P
N SCARBORQUGH
o L C:’CCDD STATE BEACH
L
wi
3 - Q’o
. SKEEs NATHANIEL
} 23 " Reee o M DESIGN FLOOD LINE
2 3 GoaT
e 3 9
3 sasn Wy
: . ; RGeS ] STATE OWNED LAND
| _cane _3poups  ROAD, ERUSALE §¢
P BT -l Sy . >
f e ATUNUCK ; SR L FEal N
% E (¥ E H o5 > |=Hew srRoNSIE
* 3 /7 i e ) STATE : .t bb
T " DFKE ANO BEACH FILL DIKE T _ A i 0
T Mol e pATUNUCK SUCCOTASH ROAD TO BE 4 1l DIKE i A4 ATLANTIC OCEAN
DIKE AND BEACH FIJL. RELOCATED BY oTwers {1\~ [BULKHEAD &% _ &
| BREAGHWAY CONTROL STRUCTURE 1 casT concreTe TR /SAND yL
PLATE 2 | PLATE B 1 PLATE4 | PLATE 5 | PLATE 6 PLATE 7 “ REBUILD 5 GROINS —\sii¥ L LoV
. o ' ' ‘ || STRAIGHTEN 8 DEEPEN “J% NZWJ.
{1ENTRANCE GHANMEL 20 N
DIKE AND BEACH FILLA I ]
N [ DATE DEORCRIFTION "
. - x‘ - PEPARTMENT OF THE ARMY
PLATE 8 _|, PLATE ?.*.1;'9-&”5 10 | PLATE NEW ENGLANG DIVISION
i S COR ShEABRETRS
Point Judith . ="""]"7] waTER RESOURCES DEVELOPMENT
QAST GUARD ' POINT JUDITH R.I
Harbor of STATION ..
\GINT SUDITH SCALE N FEET e | GENERAL PLAN
Refu!e IM —_—— 4 POINT JUDITH RHOCE ISLAND
2 i e 1 Y
’ﬂ SCALE SPEC. NO. CIY. ENG. 19-016-
Sound e
1
SHEET

PLATE NO.2-l



CORPS OF ENGINEERS

U gy

£ 488 000

N138,780 +

3

¥
-~
\

4
i

ELEVATION IM FELY APOVE MSL

N 108,260
Bath bouse
£y N
T ]
N 108,000 N

E sserso b

£ 487,000

E 487,280
£ 487,500

GENERAL HOTES
Alr elevations rafer fo Mean Sea Lavel Daturs.
Coarginates rafer fo #he Mercalor Sd Sysfem
For Fhe Sfate of Rtrods [3/arnd,

Tap of Qiked Finished grode P14l

*

-]

T
-
s
A
5]
g_l
2
EN
LY
n
S
A -3
&

. &£+ 52
B

Exiyting ground surfaces me—m""

—— ——

TR TTHOG
-1o
-] TR TR 1 —
U.5. ARMY ENGINEER DRVISION. NEW FNOLAD
CORPE OF IDRRMENRS
TRLIRAS, MR
I

&
¥

{
2z

PROFILE ALONG ¢ OF DIKE

. HOR 1"« BO!
SCALE: yEmT, . 1

e PLAN AND PROFILE NO. |
POINT JUDITH RHODE ISLAND
GRAPHIC SCALES m L i
—— [T T
e — .
) - SMEET

vt | cim | oue WATER RESOURCES DEVELOPMENT
POINT JUDITH R.I

PLATE NO, 2-2



CORPS’OF ﬁlﬂm :
‘ ] % 1 S. ARMY
~ S .
T - - M b . p x ] t
Ll § " |
: 3 = :
o ' Z] T "‘7-“0/7 5
\_ 0¢4_ T
3 @ Cocsk ¥ | (Dguxe Dote s
% : PRI ¥ 8 | <
Inios7oe0 - : z g ""5*&/,;, o T Tedo sz ' b
g 1 + {7 ® 7 ] tersar \ \ By
~ ’ . 1
x RES \n " o =2k
IS . o T g o 33190
3 — % - PR
o1 &) -
[ 0N 1 'r/i I 1 RE 1 - \u- {' 5 - -
- 7 - SN 1 T % T
[ \ ‘é} I "F of Dike = 5 .
I~ — — L_L, Remoye o "
5 I \_—— 1 . M b L 4 < 3 3
8 — 8z ~ dF =g —r—38ls F » “»3% or®y <
& o T EY G S : IR g 3
7ot Jf stope — - 8 '?l ‘ ,_'-‘_‘ - o 4 :
' . _,_.___g& : - %
] _f i
CILLX
09,000 S s S e B g =
2 e
(6} Gurve poto
2200 By
A8t
Tr/399
L =279
PLAN
SCALE. x50
<
20 .
= -
5 w0} ——Top of Dike _ Finished Grove EL 200 7 s
o . Existing Grevnd Surfoce e - gy TP O removed /’ﬁ Bldg L
by p- T T T o~ T M T — e i — _7_,—’/ L t -
- ——— ————r T T T - ——— - —— — —
10 = — L
z
x
e
- N ~ l \ .
:". ° ’ I 20+00 ; * 25+ 00 : : 4 : 30400 . . °
g PROFILE ALONG ¢ DIKE
_HOR. "«50'
SCALE: yup' oo (o
A conPe OF wm
WATER RESOURCES DEVELOFPMENT
POINT JUDITH RJI
SRAPHIC . SCALES PLAN AND PROFILE NO. 2
o ' 2 19 o' e POINT JUDITH RHODE ISLAND
L o w' e :
(F180" T ——————

PLATE NO, 2-3



%

%

ELEVATION IN FEET ABOVE M. 3L,

CORPS OF ENGINEERS

&,
2
v
,
l-’
Ry
)J’
»¥
’
P
‘3
/4
7
/
7/
@
l .
\1
\
1 FPond

——Warter Line

A=200*

4=32°3¢’
T=58.498"
L =113.80"

e
\_\ (9)Curye Data

e v ARe/s00
\  4=60°30"
\ 7=58.32"
\ L 21007¢

G PLAN
e T
,&‘ SCALE: I"~80

(1@) Curve Dota

J.
«
[ ]
e Top of Dike'd 3 Finished Grade . £}, 200 208
. ET 2 o
Existing Ground Surface a;ﬁmmd 1 2
— -
ok o e — f— —_————— ~ ol
—_—— e —— —— e —— e L — N w
— —_—— ——_— ] .
[+) s ' I i L i | I - L J L l 1 A L oz
38+00 40400 i 48400 so+00 2
3
5
PROFILE ALONG ¢ DIKE u
. HOR. [°s 50 '
SCALE yvex 1o 0
R — =

GRAMMK  SCALES

9" L 10" =0

) i
110 P———y by

e

WATER RESOURCES DEVELOPMENT

POINT JUDITH R.IL
PLAN AND PROFILE NO.3

POINT JUDITH RHODE ISLAND
e

PLATE NO. 2-4



CORPS OF ENGINEERS

L. 5. ARMY

O # <
& & $ 4 Lo, b, &
s & % & & o & I
il o y S o, « Vi
”’o,, / ’ “ \'? o “
\5”‘?0 S Ly
Parter's Pend 112} Cur ve Date.- - “ 4
s RE0Q.000 -
' A ETRFIO"
F=4373 Toes of Siope
b L=8248 e
Ly
E_" s 3Curve Daty
. #=200.00
:; §~§ #-zg;oo'oot-
53 A
Sa 7( N o ¢ Diken L=36.77
NS e . S b : o
=]y ; __ N[ oz T s
8 T & 7~ 3
o - S 7o¢ of 5/
2 Toee 7ens — =
1 2 3 | N
S S b
. 5 E; | ¥
S oY Y - k
- = e Rk b K a 7
e 3 AN .. = ] L v,
NI A VR AT T S B _ 8 U &
Sy - - T iﬁ’"" Sta, (7 Liren pipe) Fa by
%o R [ T Tmal ’ N Y
ZE I e Soe LI — <
- T N
e —— — ~
i‘ wf® 7< ------ ) o 5\:‘: N ‘
b9 \3‘ 3 * Treeell T
SEe T e T
<
AeiS000" alm ]
Ar 9% g0” b3 §
Hyire - h
. -
} L
[ | 00 MSt_F_
| : RIS
e
B ; I I l ,}> 2 —
| ‘ | //' - ™~
| | AN
S I I ’ | //‘\Toa of s/ope
P
J P /{//l/
i
Rt B J
| PLAN
= 3 SCALE 1"e8Q -
z Jransifiom.
S ' i Toe Fo siope
> H
H Fin Grade £1. 20.0 . B
< Lizished Grode, Foe of Oike £V
s
G R
L
10f= —~— 1°
= - ——— .
. e — —_———— L _&xisfing Grewnd Swfece e e ]
5 e ST s i il
3
'l
PROFILE ALONG ¢ DIKE
I L]
HOW. ["-50 l

SCALE pp 1"e 10°

GRAPHIC  SCALES

pAriaakil SRR L LY

1] 0 19 0
e T ——y

50 a 30 100"
e == — ]

LS ARSEY ENGINEER DIVISION, NEW ENGILAND

CONPS OF ENGINEERS
WRLTHAL, MARL

WATER RESOURCES PEVELOPMENT
POINT JUDITH R.I.
PLAN AND PROFILE KO 4

POINT JUDITH
L SR

RHODE ISLAND

%%mnw.mum o |

SHEET

PLATE NO. 2-5



g 8 g 8 ] g a
¢ g — 3\ K & e 5 2 (15 curve. ot B
o : .. 3 - 13 £ e Dafe &
lﬂ/—‘\/ : ;\_/ ;: * ; / Q : }:nfg‘o' :, r|. — .
T "o ) = 1 \
Q)
gi : Road barricods
8 1072080 + {14) Curve Data é {702 ol Sope
oo R
Kk 7360 )
B (%% il L =218 LY
3 L o
e =
Hle o - e nl
< § ” g r~
g T T ‘i T\ T"l —— pfjiope/ + & rrove . E
g S 5
: o " o~ -
x e S = Wy
N 2
% - ~— NN
f 3
W T N~ it ""_, ERE S WY, ‘;:
% 107000 [ 3
B AT 1 —+ VAR i
-~ 4T y |~ —~
/ S / el e —
Y — 3 R
J&
L)
215
9~ 0.0 MSL-F
RN
l | l l \ l ‘ - O A S L,
NERRER . ,
NEEEEN - e
' q’;lop‘ N / ™~
BEEARRE G ™~ f
RERREREVS : A |
. ] I ,
SRRV - - >
NURRRRV 2N / \ :
W
\j\l l y k/ N / ! {/ [Finished grode £ 1257 —2°§
" \ -«
. . Existing ground surfece 5
/P r —_ =110 w
: - FLAN N Ty e
) SCALE. 1786 . Toe O 2
3 ] oz
340G g4+09 g
z
@
<4
-»
|
v RV T BATE ST w
a0~ Tom of kae7 Finishad grode EFf. 17:57 ] LS, ARMY ENGINEER DIVISION. NEW ENGLAND
- CORPS OF ENGBIEIRY
TALTHAR, ML
- h]
.l : Roed % ﬁ____ Eristing ground surtace . "I™T|T 71 wATER RESOURCES DEVELOPMENT
= o e \HH_,J;}/" —_——— e — —_————— POINT JUDITH RI.
T, WLl
g, \ L L ] ! : ; { ! 1 . ! i ! ! v | PLAN AND PROFILE NO. 8
k To+00 75+00 : Beroo ormone scaes POINT JUDITH . RHODE ISLAND
u GRAPHC SCALES i 1 Y
u PROFILE ALONG ¢_ DIKE 0 ¢ e ol -
- k 1ot T —— ] BCALE A3 SPEC. MO, CTY. NG, 19-014- 1
] SCALE. '\:.cé: :.:’Ig. - 50'“. o B0’ 100° ]
M —
R - ‘ sueer

PLATE NO. 2-6



CORPS OF ENGINEERS

F U. S, ARMY
"
»
k4
-./
K3
a q
i ’
" \ T 7T ‘ B
¥ - . ¥ - 3
S [ ; AN
-— i Bl A A » g H
> ALY < Pl S Wk
'~ K —r— N - RS,
_____ T . T s - ? 4 1 2 0N
Y Y S s b emaey nee i NN i3
. e e e m———— ;" h S M ——— .
. PR - L L 0h ~3 'bvm.ekm =
A - " - - se-- o 357 LW TN TR, T =
w e m T ST - e <~
‘é | e e . Pave = R T
A .
2
)
T
iS4
7 3
%.
&
< .
oo 12 3
Py
r
F =
[
‘_
—mitdl /
. SCALE I'e 50 —
Lxisting Gﬁnzjur/oc f___________ .
ok ———— —io
ol ooloc | Meon Sep Leveip o o
o
7 -7
é”' - \Houses -, T
: NI E=E=—
S . . 3
@ . - A B .
b Top of Dike_£1 1757 Fousey I: =— Top of Guke £105 7 T
w v e
< jo Mo i//'L__F 3 U5 ATST ENGOMEER DIVISION, HEW ENGLAHD
Zz P IR A
o ______.________Qﬁvﬁf'wd_%ffa_“z.____._--—-——-——-—-——k - ———t
5 ————————_———— . I i WATER RESQURCES DEVELOPMENT
- o 7o be removed N ~ \j\ -
: , ) , ) L , 1 : . POINT JUDITH R.L
d 25400 L . - . 30400 95400
PLAN AND PROFILE NO 6
- . POINT JUDLTH RHODE ISLAND
PROFILE ALONG G OF DIKE camee Sohcs o =
scaLe: $OR, N13% © s PR ol R et -
-1 e ——e WMWME
=0 a9 50 00
50 (o= e ]
SHEET

PLATE NO 2-7



. o F
CORPS OF ENGINEERS 2 b g P ¥ 1 § i U. 5. ARMY
o
§ : : g i : 3 7
g ) § < < 2 o
? S b4 * 4 4 ¢ 4
b w w w w w w N W
JERUSALEM éj
GALILEE
A
)
13 !
L) . 3
Sugiotash  Rood : !
\ -
N 108750 % Brenchmoy 2 _.I.__
5 I " |
. | .
— 8| 7 ! , R
T &3 PILE FENDER SYSTEM | Y 2olCyve, Palg 0,5*:;;;:.*"' R \ e
i | ~ WITH CATHALK | A2t . z)_c‘%z_;gﬂ
< H . 3 % *
| ¥ g Lot of iExcowtion it 3 &3z
—— . X Ladder 8§ < - Lriazs
FOEd BE §
. s A 41 g3 s
<Py o N 3%
N =2 R ,};‘ i . % 5 . -
- 3 X - W Houser S : 3| E
FHause fo be, N SIS AA A 4 ¢ il y -
:emarla’ A " : i o redtor Wi ;‘% F" i >N "-in i 4 ) .
- T [ B B PV _r_.‘ L .h_ .
1 =t . Y Sy o - M= — — = ] I
4 St iy s vt « BN ﬁjﬁt m@_@iﬁi@'% £ o \
T | o S, " % == h-l LD
h p - - h—— L - - = « H " m
N 104,000 L r———— i \N370. 103420 G =77 = Narigotion| | Lights — u-gg Py E_g v
g o A~ N O ol Ch o G s a3 — = gﬂ“ﬂh— Iy
< House ta be | R L0 D X Concrefe stairs - \ <
a.l renored )—\g » : 1 bi’ ncrefe stours . m ) &l
Uy Gt or i L4 . e STRIIrES —
Rebuitd Buisting L\ VEcaobion Lise 3 Rebuild existing g
! Stone Jelly _ﬁg‘ b %a Hone jetty E\
3. 1 \“..Q‘ -~
~ Loader” ! ‘ "8
edaer” - e e—— LN adder [~
;: BREACHWAY CONTROL STRUCTURE Eost Breachway S
E l = Slore Jefly §
5 / S
West Breochway 2 . T
Stoae Jelty [aN
2 -+ + + i
o~ .
2 1
~
. SCALE: 1" 50
\: i
2 3 (\—\ ¥ £ Elre‘méww,f o N
W5 ) 1.~ H n -
B 4 ¥ . 9 I : %
“fr i) S o §, £a A s
.y AN R 3 0N & N ikl ‘T o i it
L& ;zg Fom o Dike . 16.0 | g 2 ) '\'"\I srairs Top of Dike EI /160-7 kl -
TG ol ! Ty .
1 : s
—— ? e T A E| - o —— Lxisting Ground Surfoce —_— /
2 ol e T Existing Sround Sucfare  MEIT ABUTMENT F | EASY AuTMEMT e Wy 20N frowne ety — e S Huro
a ~ T e — |2 : | e
> - ! Y ¥
§ Exetting shone jetty __| . . | - Existing stome jetly
L . 150" - —Jus
u | EE-fo
= NYZATd 1
; -0t ; ~ \\\\ EE== 'Tl!{?o' 18+00 mEoo TT5100
4 L% o . \ .
s : Goms| v | [N APy
o -0 —-20
A For Deteils of Breachway
ey gee Plats 15 . i SR
S I | ...l.... ) s ! ) | N = s
[ 104400 - 105400 10640 . N 11ZHG 3+0 14+00 N3400 HE+00
Dradaing hioe . LS. ARMY umu!&mltw ENOLAND
m ma:oa 105400 110 +00 11+ 00 . WALTRAR, mAZE.
{ G IKE
PROFILE AL?:.? . %—o OF DIKE o Iore |are] WATER RESOURCES DEVELOPMENT
SCALE: CO e 4
VERT -39 POINT JUDITH R.I.
GPAPHIC  SCA. S PLAN AND PROFILE NO. 7
10 [ 19 20 POINT JUDITH RHODE ISLAND
rero S —— - T H
L1 ) w0 190" ]
Feao' e m—— ncaLERs BPEC M. Cre D -0
e

SHEET

I » , ‘ ' PLATE NO. 2-8




1-4

4=

CORPS OF ENGINEERS. A

i
o
3, 5,
o)
& 3
“ v W Yoy
) —f e .
! GALILEE  ROAD . %) P e
T \) %
2 » g . Qﬁ‘ p——a g ——
w Fill ¥o Gradotiss f\’_\—/\
z - .
5 M
3 6 %
= 2 ° : Tt
S /\;// . i \ -
R - - 16
108:59 57 = R =y
ZQ /_/ - - - =
- —_— = - - - - = et - -
B ] — ——
- * Ber - - 1
5 5 - s ———1 : — i
e Tl ; SEY S e L T T e e
__,_.——;'_“'-H-._J ’___953 12 S = _-‘// R - g —
e __,_t—:__/——/::_.:__—_—d__/j'—‘— g . Pt T 5 ‘-—_____—‘—j-—/_'—n
_,Fac’ae‘of Concrete Bulkhead 5/ '.“.;_I E
e and § Dike S| + ™|
Y » ~
_— §— - “ 3
-__,___',—-"‘ e ,-"'—'—k‘ T _—-“—____“—1-—--_
, - ————
J_t__‘_E.'-—'g'g _
PLAN
SCALE. §"=30'
-5
k;
3 N
i ¥ b —30
4 |8 P
3 e Bythkheod-Top £L 22.0 f v
g —
« 20of=" ol - \ . Tor of Dike L7162 7 Py X
- 9l - - isting ¢
£ 3| —_—— N —— Existing ground surtace z _—————— _— T
:lo__ g' \"‘——--—--—‘---._____.—-——'—""— —— _______.____“——_’// e ..,.__________.--__-—_-_:_
H 5' New FPre-Cast Concrete FPiles - oo - T o T e : 5 ~l10
z o‘;i Bulkhead. Bottom EL -1 5 —
£-3
: [»} I I / L 'l " L St L L
élz--mo [ — T25+00 * ' ; 130400 * : 135700 : Taroo
a PROFILE ALONG ¢ DIKE
. _HoR. fe80' -7
SCALE ypp i 100
T T W
(LS ARMY ENGINEDR DIVISION, NEW ENGLAND
CORFE OF ENCBEERS
WALTHAR, MASS.
ﬁ?rTﬂ'ﬂT'&‘ﬂ
E.DM.LE. LK WATER RESQURCES DEVE!-.OPMENT 8
POINT JUDITH RI.
R — )
- SRAPHIC _ SCALES v | PLAN AND PROFILE NO. 8
o e ———t o] PONT WDITH RHODE 1SLAND
L 0T L) 80’ 160° m TREY, TRCEETER TNVEN :
g0 e — o] mnm!mm“m"_m_
SHEET

‘ PLATE NO.2-9



CORPS OF ENGINEERS

e 3. 5. ARMY
¥ ¥ o "“, &
5 % 3 5, > &
"2 %, % o %,
] °e . vl
Curv€ Laka
A=r00°
. A= F9%0°
T4057 1
1
3
1
" e ——— W —— o !“-‘-l
w Sond fences fo be removed ) Y |
) galites _ . Toe of Stope  Toa of 3ops
r " / S \uno” Y .
N [ S 2SR i - o psm— -
o R E Begeh | House q X "H - -~ N i
5 ""‘é _.,_,._.,—‘——— S -4 |
[ A Ly
oy r——s—— __+_.__+_
. i g’% . T e %
4 = i = '\ Wy
2 h e pr—— N
bt i d - 2
3 - . ® ~ %
o i e ®p 2T T N
& Borm EILJC5 W
. o] 1
—_— — X - Curve Data z
R -1 18 , Corve Dots
roce of comt. BUkREOC L m 2Ty | 5 g R=ig0r ~
g Oike EA G " o .i A4=47°30 x
EA\ ' parm . T T=44.00" —— e ——— — — o
o s q ! 8" L=s2.900 el — I
= , Trans 40'1* —— - g
p LX) - !
A Dike-Top EL! H | gt — 07 ™~
" TN
L XGop £ goe, Sheetpite E ™~
e
® « ‘IK L S
- e ——————_—— ——— ~ | ’] e D ——
\--_.___._-—/ - - L _-Jl— — ~ .
—=_ o6& e _ -
- - -~ -‘.‘"- -
Lo
- - It
2T . X
- L
'n/' P - pr T T T T T e -
- -
Ko S~/
o -
>\’ Existing Sfone Groins fo be rebuilf
PLAN
SCALE. "s30'
&
- N
. - e
i 407 | 40° N ke
g Buixhead-Top E1. 220 7 % iy
i 20.0 .
A A+ —20
:20 Top of Dike EI. 1857 £l 180 Top of Dike E4 1707 -
I i Beoch House
u | ¥ cept -
2o e 'g. o by Sy Existing ground surface Z _/--\_ —— | _Lo
3 + b -] —— -
E, 3 % %‘:’g Bu'khead El_4.9' Approxirmate new bottom of Buikhead
: 8§ &R .
= p L ] £ AL L I L I 1 L L - L L L 1 i [+]
E 140400 145400, 1530 +00 ] ’ 154 400
E Botfom of c'om.-mle/

Bulbkbead Et,=1.5

PROFILE ALONG ¢ DIKE

HOR. 1'=30'
SCALE N .
VER. [ 10 Lo - —
LLS. ARSY ENGINEER DIVISION, NEW ENGLAND
u-:wn&lm
UE%|T"] WATER RESOURCES DEVELOPMENT
POINT JUDITH R.I.
- A~y - f
SRAPIC SCALES reRw—— | PLAN AND PROFILE NO. 9
ra10' ?ﬂlm;='%ﬂ W PONT JUDITH RHODE ISLAND
- o 50 190" | iy e
1750 e e —— e T T

SHEET

PLATE NO.2-10




.,‘CMOFEI EERS

U, 5. ARMY

-
s Cyrve Date
‘b A=200°
435
T+6308°
L 22217

" Tee o 5lop¢/>\ ~
BLAN ~.

SCALE: 1" 30°
-3 0

ovtiet, divert flow

~
Remave existing d’rciﬂ]s
9,

northeriy ¥o tidal pond 5

Curve Bata
R=200'

d=2z°30°
73978
L= 78 5¢

Waske fIlf-
Grode fo £l

Edge 1fli’:l te.

N vow
1o0'- 18"

F)
+ Carve Data

Ra/00'
X 4e38030

7=16.06
Lafn.ar

~ I N -
N / 'u' Lol \
™~ j | i 1
~ P ) '
\'-..__L ! i ] |' |I z
i I
s~ Top of Dike ELIT.0 : .\ 20
o~ Ter £1. i4.0 e -
. ) 5 CL3 CEVCRIPTION wo |
\/_/—\/ W \ S 0 -
Existing ground surface § usmmm_-_mm
. i WALTHAR, MASS.
L I i L 1 I 1 L Q =
._ - : . 5700 ) il ke WATER RESOURCES DEVELOPMENT
1“‘:’ POINT JUDITH -R.L
Top & 140--7 . 1 |- o— n, 8
3 WV PLAN AND PROFILE NO.IO
Existing ground s_ar-face-\ I__/ a4 g AR FONT DTN _RHODE_ISLAND
. . : z | SOV S S TR B - 1
A L 1 L L [Z750g . L L l 1 WU -] KAE RC NO. CIY. ENG. 19-018-
" . \ o . fEBI* =
e PROFILE ALONG ¢ DIKE soaues 1280050 oot 5 L""m:'"—m
— i :

PLATE NO.2-11




£

5

CORPS OF ENGINEERS |

-
-0

—

LANDSIDE

Wore ™A™ Foundztion toe drain.

Eliminote below 3impping W
/ne wiere YRG0 LAy A
ar higher, $TA. Q450 T9 4+50 EOV
SCALE 1'= §
Transition From 3to. 4450 fo 5ia. 3400
€ sike
|
o
: -
'Vﬂ:ma .
2 [ !
Exixting ground surfece _" = ;  ELIED
. -
- z - [] .
N TP L0 s e -
/", 1 -Pripoing line R ®“’_ "
Erinting Bulkhead i S 3 ks .
p
\ :’ .
STA. 5+00 70 g.vm " and Y
SCALE F'= 5 [

OCEANSIDE

LANDSIOE

Transitron Prom Nz 33000 fo Sta IS0

¢ Dike
tc[n‘
2 Y EL2my

2 .

¥, I 8
7 =NIE (O I [
Lriaking ground supficey — o 2L = ——_——
== " Srinping fine b el

STA. 33+50 T0 44+50 ST
~sme -0

Transition From Sta. S0 5 fo 5o, 65+ 80

7

"TYPICAL SECTIONS
SCALE AS SHOWN

: U. 5. ARMY
OCEANSIDE
1
Luisting groand surfoce
o
Strinping iz SE ~ =TT —
inping line — PG
) S
ot
STA. 45¢00 TO 51 +42 e T -2
’ SCALE 1™= 10"
Transrition From Mo, S1e €23 ta Sta 51 e 1T
1
H I
l -3
. v o Topreal for fop of Dil
) I/ﬂtﬁ.a m‘/ wpreal for fop of Dike
z ! 2
@" { fial
@ b
S puisting groued HCREE) o mee = A L = »
——————— N
Fteipping Line , 4 g
s
oY X
Jaet 2 .
o
WAL
STA, 105+00 TO I06‘1|.‘_82 {West of Breackway)
STA. 10442} TO 2 + GO (£ost of Breackway)
scabe iw s -3
Y MATERIALS LEGEND
" [PESIG NATION TYPE TZH W
v ®  [eermmwon Tt 1o
) ? ROCK PROTECTION %, % - %gLss
: Iy © ROCK BEDDING 50 T0 500 LBS.
Lo T ® GRAVEL BEDDING
,- ® COMPACTED EARTH FiLk
(3 COMPACTED GRAVEL FILL &
© UNCOMPACTED GRAVEL FILL
[ SARD FILL
1 GROIN, CORE.,{Assorfd’ Sime 3ipes,chinked)
J DUMPED EARTH FILL
& Denofes weights of Stone. Sea Sections.
-7
] i ¥
LS. ARMY ENGRVEER DIVISION, NEW ENGLAND
COME OF DNINEERS
. YRLTINR. WA,
WATER RESQURCES DEVELOPMENT | 5
POINT JUDITH R.I
k- comnemas - 1
[ TYPICAL SECTIONS NO. |
POINT JUDITH RHODE ISLAND
R ey
o e S w——— EEE——
SARE [-mm.av.m»-m-
SHEET

PLATE NO.2-12



3

o, 118450 1o So. roseor [ West of Breockwow )
Sla, #2407 fo Ho 513#08 [ East of Sreachway}

Dike Elev, 12.5 of Sta, 102+ 00
& Flev. 18.0 af 51a. 102+ 30

SCALE &5 SHOwWN

TYPICAL SECTIONS

POINT JUDITH RHODE ISLAND

A ] [+ b E F -
CORPS OF ENGINEERS ] I | : Ve 1 : L ] § " U,_S. ARMY
o R i
& of Drkee TR Lt 1\1 T
) Beach Grass 2‘5’? y ﬂ;‘-L \: o~ Jtort of Groins, Mot cnd Np.Z
| LAIDCIDE ) o OCEANSIDE
i 1 W . . - - -
i L8075 106" Sand Berpm I s L §
4
o
5 Beoch Siope . 20 ; hy
R I O Uy S S O S e o e T, e e A — =
Groin E L1
N, SEIAE 5
Linit of excavation &
. I
S0 ]
2
:q : — - -"‘ﬂ'z; EEE AL, £.25
2 g grmndlsurtoce T TT e tench sipetary . @ Groin .
< T T e e e
aE E
: 6 .
' GROINNQ.1 AT STA. 73+50
R STA. 51+92 TO 95+50(DIKE}
SCALE 17= 10
Typreal for Groin No.? of Stz 97400 &
' Begeh Gross | OCE ANSIDE YRR = i3l 1 Beach sio,
5| sy Berm - ; 'S & T .2.5‘ @
New ﬁyfﬁﬂead'|\| PR 7 o Z .
1|85 . - 5 =
Wmi‘ fﬁ;’f—‘f’ —" P Lristing grovnd surtace - — < 3
! 5" "y
——t - Ex3ting qro fa
—K __i@_‘ - 1 1 73}ing ground surfoce
Existing Bulkhesd Tribping Line GROIN _SECTION
£i-r$
STA.122400 TO (40+85 P
SCALE I'=m I10° - —4
Transition fram 5o, 180 ¢ 88 £ St 181 +65
& of Dike
L_ Beach Grass
50 Berm o ,,"_093_.4 ST ¥
i f . xisting grevad surface “1
25 T £ 05
- £ ope £ gy 1 -5
T B — |
' ¢
| St fr-r2 ez
STA 141+ 65 TO 159+00 + 1 |
SCALE 1™— 10
Ercept Beoch Bovse arca - S, 196+ 18 T 189+ 12 5 %6 70
Transition Frem Sa. 153¢e fo Ste. 160407 .
) 6
L€ of bike i.i.|
r B iz : ¢
o 1 FHETEE
B s P Existing ground surface
\ £t Yar s :
Hiring VLt paries GROIN SECTIONS
Buiiding _ 2 A Toical to ins ot :
Existing grovnd 7 . yprcal for droins Mot ong Ne d = 4
surface . . <, NOTES
. , - ® B -ﬁf
) wENy T - T % . g.»r }Va)‘?r..vb:': ;‘r; Legerid azlpﬁafz;m 2
______ ) = 1 focalion of Groins see Ploie HO. 6 e SRR ——
i N —_——— T L _ and Piaks No. T - - il
Srigping Line 2 ! U.5. ARMY ENGIMEER DIVISION, NEW ENGLAND
B ! . < CORFS OF ENGINEERS
- o -S WALTHARL WA
STA.97+50 TO 104450 (Wes! of Breachway! R § o = kel WATER RESOURCES DEVELOPMENT | 8
STANGHOO VO 1T+ 64 % (fastof Breachway) EE POINT JUDITH RI
Transition from : ’ b I‘°,:"} a V - - 8 o
e Ece e TYPICAL SECTIONS NO 2

SV VTN TR
T e

imnwmw«m

SHEET

PLATE NO.2-13



1

‘—n

TYPICAL SECTIONS

SCALE AS SHOWN

kR

POINT JUDITH R.I
TYPICAL SECTIONS NO. 3

D E G H
CORPS _OF ENGINEERS '? ? ‘l: | i ! U, 5. ARMY
LANDSIDE QCEANSIDE
& of Dike
-1
P 50° Berm P
| Er.ua0 . ’
. 125 Y 5 &1 /0.5
'™ = = A 4 £L|0.3 s Sop2 f op o0
T ST ==
: ®
Faoe L on 15
B) (€ ———= FL~iet
Liixfing ground surfocs ' { 2
STAG0+ 00 TO STA.IT4+00 ) Xj
SCALE ™= 10" } Db K
| T
Transition
-3
) £ofDite
‘o’
3 :/:m.; 7“1
¥
25 Bt ,
!
I \"' N -4
: 2 _fusling grovng Sycfecey ... T T —
~‘\ll \i.r - o . -8
FAEIETTEE NeLrcavote fo Finm material 3.
. STA, 174+00 T0 STA.IT5+50 LS9
AND : 1\ 1A
STA. 177+25 TO STA. 181+00 4\'}}" i -5
SCALE = &' v g
a5
Transrtion el
1
/| . ' NOTES &
2 For Malerials see Legend on Plofe 18,
a
;I L!ZKJ’ .i
T ¥
3 A ! 0.
M:fe:M o graing ta enizhing ! \\ Ag
Ll njf‘ﬁ it 1o exisfern .
P i # tor B 2 =
. S 1 drcin ground agjocent p fond erea. ® £ 50
e -7
Wesle FiH , e
) e —— s - - i
EL =4 \ P Lxisting grovnd surfoce @
-
- —— G w
Eicavate to Firm material = T IEEIEE
STA.I75+50 TO STAITT+2% \ o pasass "
SGALE 1= 5 IR o
‘\"‘.,‘.‘: P WATER RESOURGES DEVELOPMENT | ¢
B

POINT JUDITH
[XPPRYRE

RHODE ISLAND
L

SHEET

PLATE NO. 2-14




D )
OF ENGINEERS 4 ! i 2 i d $ " U 5 ARMY
| L of Breochwey i"@ of Breachmay
. £
Access ;7’:,0:\' 7 Access Sfeps . .
if . ) Morolith 8 m.’y\ r-f-l T £
= ) A £22” 4
% — * £io" &80 MSL.
.20
jl E ; ’ aamT B l P g Mass Concrele 4 OCEANSIDE
1 , . - . . ; ELEDM.3.L -1
Tipber Piies o e | 4 P 0 Zimber Pifes _LLEQMI.L.
707 4. Mass & s b 76" ac. . ‘ . :
§ % la3s Concrele ] I ] _ t-50 #2 8 Stringers
g .
r h. -_———— £Lo1h2 & Tremie - Congrefe
. v &
§ I :- i.,\ oy lo-ms
é g Tremie Concrefe ,é. 7 Timber Piles -
&9, / N 7 pswi
2 1 LA 24 MO ) * -2
AR Timbar Pries | h < '.QL!TU -Br P L
so° J C awD
A
MONOLITH A
-
imber Files
RO ChC
) BREACHWAY CONCRETE DETAILS. Batfer Ples
1 EAST AND WEST SIDE N
;./ SCALE: "2 10’ : 0 |
Typical - Opoosite Hand
1
o bt ot seeactmay FENDER SYSTEM DETAIL 8
[ 78" " . ET R =
too” 100’
Tp of Weat Abutment £1 18, £ To0 of East Adobment E1 168
i .-_ ™
Exlsting Prer -
= Heps.. .
- { #o be remared’ ) 82 Acvesa oo
+ i ’l/
________ —
127 AT !
- [
Tt — — P Exi3ting growsd surfoce
I &~ H e TS JrOnG St
. 3 AT
2 Dredging Ling = 29.5 — 1 — o dao
’ 20" 30 ‘“'l K0~=r¢a’r,m‘/9 Ored'ging line ’ ‘ - . .
Moro. 20 f0 30 =
Moo, D ¢ Mormo. A Mope. 8 Honeo. c LT
40 -d-40 .
6 I ) . . 1 ; . . . f 1 | , &
180 too ) ° %0 100 )
PROFILE ALONG ¢ BARRIER
——————— e —
Jhei o
SCALE 1«1 VERT
i/@ of Dike .
7 S 7
[Eﬂ':ﬂh; ground Jurface
2 AR [ [ ] o
Ndredging line & 29.5 :
LK ARSY ENGIAEIR BVARON. NEW DNRAND
en-uu-:‘n
8- £ atit WATER RESOURCES DEVELOPMENT s
h POINT JUDITH R.1.
SECTION OF SILL ALONG & OF CHANNEL [— SREACHWAY
SCALE:I"+10' PROFILE AND DETAILS
POINT JUDITH RHODE ISLAND
s -

PLATE NO.2-I5



ngs OF ENGINEERS U. 5. ARMY

NARRAGANSETT - L tLtoe
Toun oocE\J -

MANSON'S
BOATYARD

xisting N\ FPe  UPPER POND

L.

nci\'or'u;n-—._k_‘_____ -
- "4—-,.________

»am
'z

FODDERING
. +

H_H%.000

PLACE |

ISLAND o

WAKEFIELD

S o0d
Lhonnyy AT
- LZLL T - ~
. § w:_,%%\‘ —_ _!: —_— rnod._u PoINT
o _—-—_.____:— JUD/TH POHG

e ad I 3

BUTTONWOOD -+ + + T 3

’ . + -, -FDINT 5

sup

+u 120,009

© BLUFF MILL
©goveE -

» 195,000

....... .

H
3

M

:. \."\..‘

& . . TF

s -~ ? ) o ) \ Existing \\ . &

: - BD-2 \ IS ML = /

L] \ Channet and

S—te + e AT e

Aot —

Coordingtes refer folhe Marcator Grid Sysem

for he Swefe of Rhode Isiond .
Logs of axpiorotions are on Prores No. 2-17 ond 2-18
Lagend for Graphic Logs is on Plate N, 2=I7

é'* /o
=)L

3
JERUSALEM ¥/~

8 434,000 + .+ 1 ‘Ao + € srntoo,
5 0 v LEGEND
0 @® FD,80 Test Borings
P“\ -} Buoys
5\’ _é‘— Novigation Hght |-t sere i =
E_4%a,000 \ LS. ARMY ENGINEER DIVINON, NEW ENGLAMD
. B 4ta000 * 4+ CONPE OF DOMNLTRS
=z "——‘—g 0(’ ik . WATER RESOURCES DEVELOPMENT
QY e it POINT JUDITH, R
| coir¥ O T |
LAY GENERAL PLAN OF EXPLORATIONS
= e
! " RHODE ISLAND
' ‘GRAPHIC SCALE
. 400’ o - 400 800"
' =~ ———

Ei | . : . N L . V SHEET
' ' : : PLATE NO. 2-16




CORPS OF ENGINEERS

U. 5. ARMY

QLRI 1N FEET

OEOTH N FEET

DEPTH IN FEET

fo -

75 -

Fa-d ol

&85 -

a5

2

o

3
T

3
T

3

8D -1
26 FEB 1959
£l
7 M
x
£
’7; » Fine SAND with
< Shells, odoross
0
K
”
=
;;’, Fiify, Fine SAND
£ i Shelf R
i Frogments
7 Gravelly, silfy JHVD
o “with Cobbed”
b b
Iz
iy
F
z
=
il Gravelly, $ilty SANOD
- “with Cobblies”
3
3
7
e
2
ix
&
A Siity, grovelsy
= SHNE
Il ) .
BD-7
IT MAY 1999
€1,
= [
ry
£ 5 Grovalty SAND
kA
7
®
¥ [
a Fine, graveily, it
G JJNOEEJ”‘I gccaa?ana/
7| | T _codéms -
E)
w 7
2 Silty SAND
5 F
i
< 5
% Silfy SUND “with
) oeraaionol cobbles”
[
T
z
e ;
g " Fine, Fordy SILT
3
)
2 ”
= Srovaily SUND,
& wrts cobiles "
8
Fg
18
I3
BD~13
| APR 1939
El
% ine SHYD
) Wy argewsie moffar
x . Julf.y fine SUND
x Sorygone. mettas oderevs
7
a Fing SND with
5 Shuiis
3
2
L ke NMedriwm Yo Fing SAND
AN with shelt frogmerits
5
x
.’. Fine SAND with
- shall Frogmants
"
£ '
4: o Sithy Pine SGD with
(3 SFrong, arpons ador
L]

BD—2

27

ol 20 R 2 (] S SIRIR A S| ¥ o] =] olal o) g

|52

FEB 1959

Medivm Yo frre
SAND with stels

Sitte, Fine SUND
[5M wir% Shalls
Fine, sond
o | 7% v
adorovs
)
BD -8
19 MARCH 1959
EL
. Filty, Fne SAND
4 laf Wit orgomie matler
FH
E 3
3y
i
x
% e Fine SAND,
¥ I oFerous
=
4
7
7
¥
3
KA
[ S
e, SOndy, Oreonis
oo SHLT wn‘by.rﬁcll.s
sdorovs
BD - 14
3 APR 1989
EL

TRIRIZIS B RIS 1 2 S I KL 1] S8 2 3|2 Pl ]

|4

Tid

Fima, Wg ST, P, s
T lgth_grommie ﬁa;i’;’i’
E ', F /7

Sondy BRAVEL
with coblies”

Bravetly SAND

Crove/iy SAND
“witly cobides”

Siity, groveity
SAND

Brverty SND

BD-3 BD -4
2 MARGH 1959 4 MARCH 1959
ElL £l
=] 71
& |5 Jity SAND T
7 Lt wiFl shelfs s
e [
= 7
3 Fina SAND
Z s witly Sel/s,
¢ |aw Organie SILT W adorvas
adorous 7
£}
£
= — Iz
T I N
"
a
=
2
2z
z
% SiIF ot SANG
3 Y Grav iy Fine, Sand:
:% ™ with cobblod orgone d‘/ﬁ"
= joH et ShellT,
3 ¢ edorous
I
=
s
a
=
¥
=
3
. L]
BD - BD-J0
20 MARCH 195% 25 MARCH 1939
El €l
Fine,wandy, orgone T[]
ST odorons £ - Selty, fime SAND
i Jom| PEAT - ,
> Fone 7o very Fine =
il 6] - .
.,83: lsa 'f;,. %/;’:i/vg::fe - o lac Fire, sondy, argone JET
5 T Sty Fome SIVD it shalfs | odorascs
2 withy Shetls oderows T s Garty, Fine SUNG, odorcas
I = Fre, sondy 5#T, odervus e o s —
Zlsu Sitty, Fine SIND,
'E | ) odgrovy
Fine, sond
o organi ST
H with shells
Frne, Sondy, orgaire % 4
* e SILT et r‘gr’ =i, odoreus
oForous
- o )
BD-15 BD-16
7 APR (959 9 APR 1959
El. EL
Fiha, awf{ LT frodod, T.Fd Fine, sordy ST
Tt orgenie maller X ; | wh orgends atker
| | Fine, sondy SILT E il Siffyy, sondy CRAVEL,
1 with TGRS e ! with cobbles”
ilp' ey GREAVEL
i “wrth cobbles”
P

6P|

TR R A1 213512 RSl

Sa'ndy BRIVEL
it cobbles”

Crovedsy SIND

g
4

[GF]

IZRIEIEIS o EER2IIEs o120
) |

ity 91!?;@/}’; ‘}WNO
e AH cobbin

Sendy GRAVEL
it cobbiest

Grovelty SAND

Sonaly GEAVEL
Wt cobbles -

8D -5
9 MARCH 1959
El
B
T
a
"
7 =
Z Tk SAND
a wiklr shells
ise
o
X
[
7
-
z
r
I T Sawy 99T
Fine, sondy,
o M arganic $ILT
ity ghells,
adorous
=
"
-
-
z Grovetly, s
=M ouno i
= cosbles ”
=
o
T
BO -1
26 MARCH 1939
El
Fdm
=
2

o PYESIEIEIS SIS E R Aske)R

Fine SUND with sheils

Srrty, Frve SANVG
witly shells, odoroed

Fine SAND

Frne, sondy,orgomic
SYLT, edoress

BD-6
W3 MARCH 1959

BD=~12
MARCH 1959

El

[R5 B SRR R 5w o]

5

H

&

SABPNSIHIBIRL O R 1R R 10l R PRS] o] 8] 3] ) A RERW] 2] a M sl R T

M

I5P

o |

-

=B

Sithy, Fine SAND
arth “orgonis malfier
—5
Grovelly, Fine SIND
Yurth  occasionral
cobblet ~
e
i LEGEND FOR GRAPHIC LOGS
Fine SAND, odk FD,BD Tesr Borings
ne A .
e arevs _ls 4 MARCH 1959 Date Exploration Complatsd
El. " M.LW Elgvation of ground or
river bollom at time of axploralion
J‘/Lf? oa’arovs s .
; Group latter symbol accordlng to
Sty e 54 e ] Unitiad Soif Classificalion System
with Shelis —t
Number of ‘blows per fool of penstraltion
using a 350 pound hommer with a
» 43 free fall of abour !9 inches an a standond
- sire sample spoon equipped with ¢
beveled and sharpened drive shoe
; ? -7 o Pensiration by weight of lools only
Fitly, Fure SN
/1 Xt orgome motter .
inw JAND wi -
—_Fgonie_motber —F
Fine: SAND e
T 3y, Fens SO
— il Sheliy, adbrovs — s
Adedtrim o f}&e
SAND
-
Fine, sondy ST
b .Mc//: odorous
— 2 -
—{12
[y
NOTES
Borings BD-1 through 80-/6 were
made for sond borrow invesiigotions during eorly,
© projact sudies, Borrow cm.'amhons for the current project
appear on Plates No. 2-18 ond 2-~20. ot o 1
Locations of x| Ioroﬁonsanms shaal perti s
report appecr on ﬁa 2-16. partipe:
e TE B =
’ W& ARMY ENGINEER DIVISION, NEW ENGLAND
. CORPS OF INeUilERS
LT, Rk

WATER RESOURCES DEVELOPMENT
POINT JUDITH,R.L
RECORD o&; gerMATlous

RHODE ISLAND
MARCH 1966 |

SHEET

PLATE NO, 2-1



CORPS OF ENGINEERS - . . . U. 5. ARMY
FD-| Fp-2 FO-3 B [ ' FO-5 - FO-6
12 JAN 865 -2 JaN1ges 13 JaN 1955 ' 13 JAN 1965 13 JAN 1965 15 JAN 1965
o EI.-s.sJ” sy SN0 e El-18.4 El-26 El.-10 El-18 il- 75 &
™ 1y, e, ViF . Fing, son orgonie - =] ] Y, y r Sifty, fine SAND with ) T
T rove! Frogmernits, shells o Pl sl d w,‘f,‘?y.;hg s e = . , = ﬁ: f" ’siﬁfssé“n’:ra = or'gén/: e e oot
z ond qross —_ . ity mechum fo 70_ % W:-;:P ’,.,,fg;'zi’voo e g ortgartrc _matfer £ ks
. . ) L Frre SAND L . = ! P = - - - i P
illy, grovellymediom fo _—l—;ﬁz———— 3 S5/ ‘e SAND = S/t and shelis o Silty, Fine SAND 7 Jifty, frme SAND
e ?nz&v‘:{r’&b ,::-71({- 3 EsJ ity Ferre SAND N w’,y ’,’,;'g;,rs e = .sI ;ﬁﬁ%‘%ﬂw : o * T
rogmen o = . . . 2 7/ #oer. i Sty Frre SAN s == [lis W
I = Sitty, 5’:”4%””’ t Ffire - organie merier 7z s?;gflslzd a,!f,:;’:: - ff‘ag: of grovel
. = -— & g = Py !
-5'1779' rrne SANG ] 7 [ ~ -
o 4 Z = 1
= Sitty, gravelly SAND
Iz -
5= | | =
FO-7 FO-& FD-9 FO=1D FO-12 FD-13
2) gAN. 1965 21 JAN. 1965 25 JAN. 1959 E Feeé;%ss S FE® ;965 s FEa‘.‘lges zasssm_'” 9GS
178 - : EL.iZ. Ei.=15.6 £1.-23. d El.~id.5 . -
or = [ bl 3 ' - Sano T[] Jite, gravally SAND, /T F
= . . . = , -+ =
= Sitty, e fo Fina = Sondy organic SILT = . R S, g ;3
7 . 3 . ey /4 3 My, madium fo fine
EH 54)#6 with shalls ﬁ wirtishells ond gross < Sithy, gravelly SAND =+ L P Oyt Ao Z 1M SaN D e ateire olow|  orenic g7
- k2 -3 = 3 | 1 end onganic oolor wihogone |
¥ [ 5T ractiam # 75w SAND 7 5P A iR fraee . 2 = odor
Zh T - = 3 15 SAno
2 Sty grontily SAND with holls il fine sapdy GRAVEL X, Fra — -
0 | | Sitty, fina SAND with shalls 5 F LW Tig, mecizm o Find SAND v
= = | sty modium % Fina SAND, wikh 3 - - . =z Site mectiom o #ine SAND i_—; 3 Wit cecasionel piece
- amgirue mather an lx -:‘ " Tne, Sor orgamne Llsad 7774 fferm trre e s, 5Aﬂab—'ﬁ*"“
T5| | Goverly siitg SAND = wirh shelts S itk Sl ocorocs I7[H  Groveny Sans
oS 3 | s : % = -+
- 2AND 000 ]
Ze| | R = =
ET X Crovelly, sn'fz( SAND 27| | Sirty, fire SAND Ig
22 (TILE-LIKE) 3| with shells £5
. «7 = Erdwe a0
i b i
i é!_ Sitty, gravelly SAND 5
Yy F (Tiii-LtikE) =
b 5 ar i P
LY '?5 ] % Sitty, gravelly SANGD
i I Bravelly, silty SAND =
ria Ex]
£ Fr] .
or 7 2 1%
EZ2 27 Grovelly, sitty SAND
z %54 Wit staire JeFiL L)
& Brovelly Sty SAND 7|
x 35 5 Y e LT E) 5] STty SAND with =%
rra 7| rroce of c%
s % Bravelly, sitty O
a4 . ”m‘t}‘v abbles ™
7 Fry FIEL)
w0~ i %5 e
£4 Graveitly, siffy SAND 25 Sitty, gravelly SAND ' .
£2 i i 3z L Sy
* 5 7‘3 SrTFp, e SAND '-;:i— A
g =M i o Fine SANOD Bl Sty sanaty ERAvEL
[ 1 Sy SAND with picees X (res),
Qs 20 |54 oFf gravel 20 | | g
o 7&_|SM 5 . . 28 logt
I Sitfy, medivmr fo Fine SAND & Strty, sondy GRAVEL
28 [ E
:57 . 4 =]
i A Siity, Fire SAND = s
| 251 | Sitty, SAND 5
¥ | 24
FZ W Fine sandy SILT =3 |
ol = 2@ é'mmf/y,[arrfrffs.dwa 1%
B N
25 |SH y / 29
o Sitty Fine SAND 2w
55 L e e e e
esT= ezl = - 65
32 .
34\ | Tty Fine SAND
*2
a7 Grovelly, sitfy S4ND |
- = ity »
, j‘iﬁ Fahe,sondg ST NOTES ot or Groglh " Prote No. 2-17
29 G STy grardily SAND _ Lage, a e Lags i shown on Plefe No. 2+
- e ] 4 L‘g‘lgﬂ._t_________ 7 Locetion of Exphorations an this sheel appsor on Plofs Ho. 2 -1&
17
5
| |~
P |
a0 =L ad
FO-(4 e | AT W
2% SEPT 13¢5 . -
£,-5.1 ILS. ARMY ENGINEER DIVISION, NEW ENGLAND
[+ b ————— [+ COMMS OF ENGNELRS
e ' A WATER RESOURCES DEVELOPMENT
5 2dor 5 ity POINT JUDITH,R.L
|_cn et ien |
<3 RECORD OF EXPLORATIONS
PLATE NO. 2-i8




CORPS OF ENGINEERS

0. S. ARMY
BD-1
(OW) BD -2
20 AUG.1963 24 AUG 1365
B o, & Forast itter
[P0 ey JTLT wth CEIT
[rovsene meoes Exeler
et oAy medrae 1o 7
il W75 -
Ssity, prore ity SAND Sitfy. grorely S0 I
ol Silly, medruem fo Fine FAKD Tty rrvecinsees fo Fane SANKD G [} “ !
: i
Sithy, el forme SANG (3 ’ Hopt Volley ™
Tore e T i ’:' W | Sty opativoms so Fecvt Laweds BOREOW .
a0y, medien fa fae 2, I L ARea; n
L n 3z ]
)
North Sranington -
‘ i / A
A
&
Narragonselt G
Pier ¥
(:‘-
5 g 80-3 BD-4 K
2% AUG 1965 9 SEPT 196% &
o— Forest fitter Forest sifter k3
0 T . Fopaoif A3
o g, 22 I et 2 i A
a‘ 4o BA-S 2 ATy, 7, eI T P 38
: £ e S e g e
. . a8 “q I 5 o5 re: z
et ‘_, lsn 38 ® w SAND wilr Frocer of S paint Judith
\s . Sy, gravelly SN -
-
. z
M BAIT & = 10—
la—ns "" ,;n._“*. - » _
A E Sutly, MITHm I Firre SAND Moty 1o Fiow R0
& o
ity e o Hing SARD st oo i Walch Hill
s rces of Qrovel " o e SARD
29—
5 S Milas
SCALE )
8D -5 B o BO-7 BD-8 . BD-9 - LEGEND_FOR GRAPHIC LOGS
10 SEPT 063 IS SEPT 1963 21 SEPY 1965 23 SEPT 1965 28 SEPT 1963 BA‘.&? g::mmm:ﬂazm-‘rm Boring
EL. ! " ) E Forest S EL. ; EL. EL. "
o Fearod! m’-m/f e = 'Jb':;:»:m" ' F‘r'.'.';;;”" Fanaaif 1 AUG 1965 Date axplorotion compleied
¥ T ey SaE T3 2p ey J12T —T R JEL Ewevation of ground surface of lima of exploralion
*] o epeonic gm0 with & mlocist g, A:th proon i iy P M| Sty ? A )
5 [5¥] Grewely S mivh | Ty 2 Growely. sy SAVDmH 27 Grovp letter symbot ofcording to Unitled
A [ Grovedts, enity SnD Frooes of 3itf | Loponic meerior 3] Soil Clossification Sysiem
40 5 24| | Tty sawo -
SHLy, iy AN a A frgcere fislY - Sy, K SAND — —— Nutnber of blows per foot of panelrabion using o 300-
. ey, grovelly 2] . groveny 45 Dy, o vesly SAND . 350pound hammar.falling fréely on ovaroge %f I8 inches
- Sytty Mty on fo Were z ES ©n d Standard sample 3podn ¢quipped with o Devalsd ond
- 10k~ JAND WV panbies r N o 34 - shotpenad drive shod.
w Mt fo Firne SARL Fily, proe sy 3 - No recovery or unsofisfactory soils somples recoverad.
ut 12 NR
- s %wyﬁ [l :f;-' I Lt Beftom of cbsarvation wehl
16! wih fraces
]
z . Srtty, rechives fa rime 2 ol sty et dotime —— Fronw Subsurfoce water leve) wos not encooniered.
* %de L1 T il
':- é‘a»y,m—/qﬁhr g
& o Aodrirn fo Ping A o -
o AIABAE o]
7 .
M Mectin fo fine SAND Silfy, Sl
——— Bl | ity gy i NOTE ' ]
| WA I Frrw TAND o Logs of BA's ore shown on Racord of Borrow Explorofions No.2
23— it SR e PaT 3 . .
o ik
SCALE Setty, Fore SANG il Stify SAND
2
TONTOUR MTERPAL V5 10 FEEY 30 o
L1720 ~ o 7 B RS 113
5] ARMY ENGINEER DIVISION, NEW ENGLAND
CORPS OF ENGNEERT
- WATER RESQURCES DEVELOPMENT
POINT JUDITH, R.1.
PLAN AND RECORD QF
BORROW EXPLORATIONS NO.I
POINT JUDITH RHODE 1SLAKD
PROVER MARCH 1966
[SCALE A5 SHOWHISPEL. WO CTv. ENG.— 3018
ORAWING MUMBER, .
SHEET

) PLATE NO. 2-19



FEET

DEPTH

CORPS OF ENGINEERS

Locotiorsol Explorafions and Legend For Graphic loge
one shown on Pofe No. 2-18 :

U, S ARMY
BA-1 BA-2 BA-3 BA-4 8A-5 -BA-6 BA-T
6 OCT 1965 6 O0CT 1965 7 0CT 1988 § OCT 1965 11 OCT 1985 I3 06T 1968, HOCY 1908,
o —  Topsan 8, i S ——ZoPSon, o FOPSOIL o rersve L y 40
| Medium comoact grarelly. Mechumn comboct, iy, : o] Hecrcp 7 Qromesly, 7 Medium campacy grave i sarxdy AT rearp COTMCT, FiTY Imeqrar? Medierm S
. ity roedivm 1o Fine SAND ' & it roats _ 7o z 237 L;fé Fawtth roofs fo frneS4 vty \aat rum Comga L
y A . AMogtim campoct Sandy SAND werh roafr - Frurn compa et wandy - ——I—yu/ufncmac it o "
10 Alediem Compacy, Sify, Sandly Lﬁmm — S Madram compact grovally CRAVEL - o) vl . " L P
P ) el SIND P TR Compa e, rewm Hediuen em% provelly SANY A ediv compack medium fo
Peciiiam Compoc] medicwn fo Mediurm compaoct SAND £ine SAND » . : b Pie SAND wiih froce of $ilF
. Meqlum compact.medivem Medium eo, TANG Medium compac! medium fo AdeZiim compact, medivm ks
o fins SAND Hedium Compack o 70 Fire SAND wedh froces of Forme SAND
20 Meagiam Compct, (e SANG ——— grovel and SitF r -
Fird SAND .
BA-8 8a-9 8a-10 BA-II BA-12 BA-13 BA-14 -
20CT 1983 20 QCT 1965 22 0CT 1965 22 OCT 1985 3 OCT 1965 T26 OCT 1985 IV OCTiDE5 . E
9 Top ) LY - = umsn. i —— TR, L
Medrum compact. $ilfy JAND Mediym compoct, grovelly sitty Medium compacs gravelly, sy AT Wedivm compacl, graviy, sitly Line sondy SILT il orpanic
with rools and pocke? sof 4 i ot Ky Fir SAND Wtk wols 1M !%g_mm__
. ey i, Medium compact, gravelly g o L 7 X y% . . LAY
[ e Compect, grovetly o B e Form ﬁ,g%g_ﬂy . s compoci, mediom Groveiy SANG mith froce of 51f =
A SAND R - Medivvm campacy, roediiim padium carm, AT T Fine SAND . -
Mectivrn compact. st Py, fo Fine SAND ’ &, $a] . ! : ]
thedivm [0 Fine SHND- Apdbun o £1ne SND with saess
. —————ib e of grave! Meclium compool medivm Fo Mesbum compact SaND of ¥ ond grove/ .
. i 4 —
xz
-
§
BA-18 BA-18 BA-I7 BA-(8 BA-19 BA-20 BA-21'
2TOCT (943 29 0CT ined 28 OCT 1965 29 OCT 1963 L NOV 1965 2 NOV 1965 © ZNOY (988
o Y So5, . — TORSOH. - . - TOPS0IL, _- oo » i p— )Y —‘W'——’m—“ 4
e rhools Mt Campaet, Fore Medium campac, grovelly Medivrr compact, fime Sody Hediwn compocl, fly 7 e oot fin e Serred R COMm, o
. _—Lﬁflﬁm Lty Sy mitn'roots” _I&Lmﬂa_f_ & SAND with roots ordpachets of ML___W__' 4 T A ot ’
Grave by SAND wm Comooc gl Mg Compact grareily SANG Medrzm campac grovelly i s . %WT Medrorn ca, provally SAND = wm Con,
- I DD . M T OB, n T -
=T T B Madrum Compact, mediim ] —I fForncomnpoct . ;;”5—;'_ L ) comarct, med o
Awce o oW o growel AT um compac rwds e Fo fine SAND Mediem compact, medivm fo ] ) Megium compect, medium o Yo Fine SANG
- t fo Fine SAND . L SAND X M cliim COMmPoCY, mea'iem Ko £ine JAND .
Sy, /e aam fy Fine 2D : Féne SAND TANG »
QTE .

WATER RESOURCES DEVELOPMENT

rudie * POINT JUBITH,R.L
"‘-1':{_“-_4 RECORD OF

BORRON EXPLORATIONS
NO.2

* RHODE ISLAND
T MARCH 1966

R

PLATE NO. 2-20



CORPS OF ENGINEERS

U.S. ARMY
IGTAL SAMPLE SAND FRACTION ONLY I0TAL SAMPLE $AND FRACTIQON ONLY : TOTAL SAMPLE SAND FRACTION ONLY
Iolw. Lumgs Mrews Mt N QY 3 oo oo s, .mﬂw T meresit  Pereiet X 9 e s x s Ixctor,  Res Perost  Pwrcemt " g s o & & 8
Bo, _ {Fremt) Obsvel SN Sley oo ... . (Fasl) Oraval . SiltAday a 3.1 ° % 9 8 o, {rest} Orewl  Silt/Cley ] y & ® a5 Y o
w1 3.0. 5.0 1 3 051 L8 o) 2% 047 093 0,30 1,76 BA-) 54200 © 6 1 0.5 13 030 2.08 0.5 0.99 0,28 1,88 ) B-12 6,0-30,0 3 2 040 L3 037 LS
%.0-10,0 ” ? B o o2 1B o T o 2,09 10.0-15.0 [ o 0.0 14 0,33 2,06 o.g 1:39 a3 197 10,6-15.0 3 3 0,57 098 0.3 1L
Il-:-ﬂ-l!-g g 1: g-g g-zg g-ig :lbg 15.,0-20,0 I 1 0.8 0.8 0,35 1,68 ol 0.87 093 1.6 15,0-20,0 L 1 0.63 1k 09 150
wOulby, . o .
16,5-18.5 0 Lo 0.1 BA.2 6,2-20.0 7 1 6,13 L8 0,27 2,54 ¥ . R 2. B-13 2.L- 5,0 29 2 1.3 57 ol AL 0,70 1,5 0,33 196
1,520 0 L] 0,38 0.5 0.3 1.9% 10,0-15,0 6 1 0,59 L.k 097 2.9 8_?; ig g.?; z.gg 5.0- 7.5 » 1 12 ho oM 295 068 7 Ol 2.06
15.,0-20,0 8 1 0,76 1.6 037 2,22 0,66 1,5 0.3, 2,00 T.5-10.0 w 1 065 14 oS 1,88 0,5 0,09 0.1 1LY
BD-2 £.0-10,0 16 b 1] 0.55 1.5 025 2,68 o4 1,15 0,21 £k 11,8-15,0 ] 1 0¥ 0L 02k 1,7
10,0-15.0 [ y 07 0,00 0.2 1.5% 0, 064 0.9 LB BA-3 b L-10.6 [} 3 oAl 0.7h 0.28 1.63 - 15,0-20,0 0 2 0,31 0% 029 172
15,0-20,Q 9 % 0,28 0J70 G5 2,36 0,26 049 0,13 A9k 10.6-35.0 3 1 L0 0756 0,23 .82 BA-2Y I3 ] 1 % 50 16 L4 ol
10-20,0 2 b 050 o5h 0,28 1.8 2 . . Q0 0, 3. 0.7 L4 o, 1.8
®3 50000 1 6 07 2,80 0.7 2,73 0.5 L2 0.2 L% 15 ) TS 3 2 05T 081 o3 14 s
10,0-15,0 ’ 8 048 0,92 0,28 1,8 0 070 0,25 1,68 BAL %.8-10.0 T 1 0.5T L.z 0,3 1,82 082 0.90 0.3 1.66 10,0=15,0 - L 1 0.7 1.3 0.3 150
15,0-00,0 ° 1 0,38 0.4k 022 LT 10,0-15,0 1 1 0.5 1.4 90b 2,03 o852 1.z 032 L5 15,0-20,0 H 1 0. L5 odh 1,05
: 15,0-20,0 b 2 0,57 1.2 0,32 1.5k 0,52 1,0 0,30 1,62
wnd lg.o-m.g I g g.;s_; %.23 g.g i%‘i 0.L8 097 . 026 193 ; % ] BA-18 g.y— 5.% f; : g.s; I;;; o.:;g ig o.x;; tga o.g 2,00
035 . . BA-§ 3e3= T3 2 1.3 3 058 o2 B0 1, . . e 9y D 98 0, 0. 0.3 2t
15.0-20,0 o bt 027 o8 07 1.6 R 2 2 olks oo 1% 0.0 L5 oté LM o b 2 i My o o i:ssg .
19,0-15,0 1 0. L} 0,33 L33 % . 0L LM 20=19.0 . X . .
B 30300 ¢ 7 Ok O3 02k Li 040 067 0023 1M 15 0000 : 3 053 0.3 0.0F .88 % 0 o
0,015, 2 ] oM o8 0,8 211 BA~MS 3.2 6.2 1y 1 %7y 2,b G0 2.b5 080 1.3 0.3 1,9
15.0-20,0 3 3 C.3 0.6 018 LA BA-6 2.3- bl 18 [3 061 2.5 038 1,5 0.ly 0.92 €33 147 6.2-10.0 L 1 0.i7 o080 6.28 1,57
20,0-15,0 1 2 0,38 0,5 0.25 1LL? L.l- 1.0 ) 2 0.9 hJ  0.62 2.63 0.7k Xi 0.8 18 10,0-15,0 0 1 07 oL 02T 146
24,0.%,0 L] » .12 0,15 - T40=10.0 0 1 o9 0,91 0,3) 1,66 15,0-70,0 o 1 042 0.8 o028 15T
10,0-15,0 1] 2 0, 0,73 o2 1.7%
| ) 2,5 5.0 11 2 1,20 3.00 O6 2,52 0,79 185 o0 2,15 15,0-20,0 0,39 D070 0,22 1,78 . BA-1T 2.3- 5.3 &} 1 075 1.8 oh7  1.9% 067 1,3 ok 1%
£.0-10.0 b1} 7 0.9 3.5 0.5 Mg 0.57 170 0.25 207 . . - 5.3-10,0 3 2 0,52 1,2 037 L%
11,5-15,0 0 [} 0,38 0,63 0,23 1.6 BA-7 2,4 5.5 5L 1 b8 1. 1,3 3316 0.92 2,0, 058 - 1.8 10,0-15.0 s 1 0.8 1,0 033 LTk
15,0-20,0 Q 8 0,28 035 6.7 1 5.5~ 1.0 &7 t 6.5 1. 1.6 2.96 11 21 el 1. 185.0=20,0 o 2 oh? oM 0.7 1.4
20,0-25.0 1 3 0,26 0.3%9 0.9 1.3 7.7-10.0 o 1 0,41 0,57 0,26 1L y
10,06-15,0 [} 2 0,39  0.57 0.29 LLO Ra-18 242= 5.5 ” 3 0,83 L8 031 3% ok 08 02 1,73
m.7 3.5 5.0 b} 3 Ll &7 0.3 kL% 0.5 1.3 0,27 2,19 15,0:20,0 o 3 037 0.5} 0.2h L.LY - 5,5=10,0 0 2 Ok 0.6 0.7 1.58
£.0-00. " & 0,70 0,57 0.1 1,% Ok .98 0,22 201 . - 10,0-15.0 0 3 ohé 0.1 0.27 162
10,0-15,0 w & 0,58 2.3 0.8 297 0,42 0,99 0,22 2,12 BA-8 3.1~ 6.5 Ly 1 [ . 1.0 36 13 2.3 ok8 219 15,0200 8 1 Q.50 051 0,35 L8
15,0-20.0 o 1 0.3 0.5 0.2 1.5 645-10,0 2 7 ol 0,1 0,18 2,08
10,0-15,0 [ & 0,38 0667 0171 197 Ba1y 6,5-10,0 b 1 0% 1.0 031 1%
] b 5,0 18 ] 11 2 o2 476 017 1.6 ¢35 )4 15,0-20,0 -] 13 0,25 0,40 0,09 2.58 10,0-15.0 3 1 050 11 03¢ 15
[X 5 13 T T2 2,7 0.32 2,90 0,52 1,2 ©,26 2,15 15,020, o -] 0% 045 030 1,1
10, 0 .0 5 oh2 077 0.2k LTy EA-9 3.0= 6,6 n 1 1.6 51 071 2.68 1.6 1.9 0.5 1.0
15, 0 1 1] 0.3 0.83 0,18 2,15 6.0- 9,5 . 12 1 085 1.7 0.5% 1.7 WTh 1.2 04T 1.60 Bi-20 2.8- 6.4 i 1 1.,31 40 0,5% 2461 .82 1,7 050 1.55r
20, X 10 [ 0,50 1.2 0.1 L5 0,37 0,81 o280 L7 9.5=15.0 ] 1 0,57 0,91 9,38 1,5¢ 6.4=10.0 b 2 o1 oy 028 1,68
25,0=30,0 T L] 0.7 L1 0.0 % 0.67 13 0. 2,08 15.0-18.0 2 3 0,23 0.3k . 0177213 10,0-15.0 6 3 o, 0.95 029 LB
15,0-70.0 0 2 6.3 0480 027 1.k9
| %] 6,%10,0 b ] [ ob 2.8 0.1 .66 O 0,93 0,17  2.3h BA-10 3= 5.9 L 1 25 12, 0,70 ML o, R . 2,
1070235, 3 § o8 ol 19 * - 5%5-10.0 H 1 286 12 oo 17 o0 W e B2 6,5-10.0 0 o 050 Ok 0,28 188
15,0-20,0 3y 1 035 0.8 01 1% 10,0-18,0 7 1 0.8L 1.3 0,31 2,05 - 0.50 0.9 Ca0 .77 10,6-15,0 0 0 0.5 L0 033 1.Th
15.0=-20.0 1 1 c,59 1.1 .67 1,7 0% 0.9 035 1.4 15.0420,0 o 1 0.5 1.2 oM
BA-11 2,9- 5.5 2 1 1.3 b1 0% 2,7 050 1.8 047 1L
: o o I o1 1o oo 18 w1 il
4515. 0.70 1. 039 1. b2 1,2 0,36 . L8 ~
15.0-20.0 L 1 .61 1.2 0% LS 3
LEGEND
- - o V ~
B8O Borrow test boring . _ i
i L1 o] TATE T CEWPTRN —
BA Borrow quger boring NOTES Ll
" Median diometer (mm) —_— LS. ARMY ENGINEER [N VISION, NEW ENGLAND
I - m
b n dia Plan ond 1ogs of explorgtions ore on Plotes 2-19 ond 2-20, ' -&'.’.."'..".5'"
[»] T5th percentile pasting size {mm) .
3 Depth vange is measured from ground surface. WATER RESOURCES DEVELOPMENT
Q 25 th percantile passing size {mm) .
¢ Pt 9 . Sand froction is analyis recolculated on bosis of material Po\, NT JUDITH ¥ R.L
8, Sorting coefficient {geomairic quartile davistion) passing No.4 ., U.S.Stondard sieve ond includes fines GRAIN SIZE PARAMETERS
TR W T
e | BORROW MATERIALS .
S Womer tmowpge L P OINT JUDITH R H A
APpAQVED ] MARCH '9“'-
THEF,DERGA BIANCH ~ CotT. RGN DTV TN —
SCALE SPEC. N CIV. MG~ 18- 046

SHEET

PLATE NO. 2-2I



-~

'APPROPRIATION THLE: Construction, Genecal e
CLASSIFICATION:  LOCAT, PROTECTION, (¥LOGD CORTROL} POINT JUDITH, RHCDE ISLARD
ACTIVITY LEGEND
Advemung N Eormngs
e DETAILED PROJECT SCHEDULE (pB-2A)
Fronneng T bt Aveord. Tomings
QUANTITY (TO BE REPORYTED IN THQUSANDS OF DOLLARS} -
I cont ﬁmor: 10TAL CURRENT HISCAL YEAR 19D BUDGET FISCAL TEAR ty D . PUTKE FSCAL TEAKS
2lgse s THE & DATE PAOcT As OF QUATERS st A5 st
g < HO- MOFA::}E: , ESTIMATE 1":‘6‘63&5 " ToTAL " 2nd et P TOTAL In g ™ an ;l’: b COMMETE
) ‘21 (£2) ) s’ 16} iy 84 fai [£1.7) f¢Ir) N ) 2 15 re) [437] f16) [§s) 20}
B5.0 156.0 § 150.0 300.0
'101. | IAWDS AND DAMAGES 985.0 1 [ 1 1] [ 1 38s.0] 1
? [ 1 I 1 | [ 1 [ 1 [ 1 [ T (E!a;ol TITTTTIT
109, | CHAWRFIS & CANALS L.s.] 9/68 640.0 1 1 1 1 1 T 111 =  EEEEEEE
‘ 1 1 [T 1 [ 1 [ 1 [ 1 HAERENERER
s 240.0 [ 500.0 660.0 ] 2,300.0
1. | LEVERS AND FLODWALLS e.co | 12/67 %,600,0 1 [ 1] ] o0 [ 1 L1 1
° R O DIV O N O A N D T T ¥ T T T T T T 11T
31,0 30.0 30.0 k5.0 30.0 29,0 9.0 | 20.0 30.0 30.0
7130, | ENGINEERING & DESIGN E4T.0 163.0 136.0 11 | | T 1 8.0 T T I | LTIy 11
h [ ¢ [T [ 1 [ 1 | [ 1 I I REREEEEREE
. 3.0 3.0 3.0 5.0 3.0 3.0 21.0_| 30.0 170.0 170.0
31. | SUPERVISION & ADMINISTRATION 428.0 17.0 Wwo [ T T [T |1 | I 57.00 1 1T [ T [T 1 | I I R T IR
s I 1 [ T [T [ ] 1.1 [T [ [LEEE I R
R TOTAL APPLIED COST (Fed Fundd 3.0 33.0 33.0 50.0 33.0 [1i7.0 Lzo.0 | 600.0  P,500.0 | 2,800.0
& Hon-Fad Contrib} 7,100,0 180,0 150.0 [ | 7 [ 1 [ 1 T laar00f 1 1 i1 [ o IHEEREREEERE
2 Undistributed Cost (Nome) [ ] | | [ 1 i L1 1 _ | T I T i T I TTT
N TOTAL PROJECT COGT (Fed Fumds 3.0 33.0 35.0 55,0 33.0 | 117.0 §36.0_. 600.0 [P,000,0 | 2,800.0
& Non-Fed Contrib) 7,300.0 180.0 1500 | T 1 I [ [ [ 1y370.0f 1 1 ] L1 | L R O A I 0 I
" gmggoggjgmnﬁ = [T [ 1 1 1 | [ 1 T 1 T slaool T i1 &nm T FPT]
OTAL Funds & b.800.0 | 2,800.0
s Non-Federsl Contributions) 7,100.0 180.0 150.0 | | ] L1 [ 1 [ T (3700 F 1 1 1 P [ AL 1
* ; i1 L1 | [ HE ! i T T
7 FEDERAL FUNDS I i I [ ] P [ 1 ; HIEll| IR T T
1,0 33,0 33.0 0.0 33.0 [ 32.0 195.0 [ 320.0 P,000.0 11,9900 |
'® TOTAL COST 4,500.0 180.0 150.0 _% { T {1 s80.0f ¢ T ; ! T ! HERES!
v NON-FEDERAT, CONTRIBUTIONS 1 [ 1 [ 1 1 SR ] [ [ L1
85.0 | _225.0 | 80.9 ¥00,0 Bi0.0
® TOTAL COST 324 2,200.0 o o [ [ 1 L] [ i 59¢.0 I T T T 1 T TTT
2 Undelivered Orders( [ T 1 | [ i H | H T1
TOTAL CBLIGATIONS (Federal I RO A i . L. . . . kB 28000
i Funds & NoneFed Contrib) 180.0 150.0 1 1T 171 J| T 1T lwampo 7 ¢ ! N -0 TTTT T
i (T3 1v1r T | S D R ! [T i7
x i1 N I L O . : _ ﬁrfﬁT;f !
= RS 0 O 1 R Dl M
% S I O I S | D ST T
] e J R T SR SO . TR rT
n .
B | i R
M2 S I T T SN o D I
Z [
O} H i i T T
%] EFFECTIVE DATE DivisON OestinY SN RO
[N 1 JULY 1966 NEW ENGLAND NEW ENGLAND POINT JUDITH, RHODE ISIAND oot o2 races

4
P ERGRORM o5




2-€2 ON 3lv1d

APPROPRIATION T1112: £335%uction, General PRONLT: T
CEASSIFICATION: LOCAL PROTECTION (PLOGD CC&!’!ROL) POINT JUDITH, RH(DE ISLARD
ACTIVITY LEGEND
Adreching Ho Emrengs
; DETAILED PROJECT SCHEDULE (pB-2A)
Plonring % Condroct Aword Eomings
QUANTITY {T0Q BE REPORTED IN THGUSANDS OF DOLLARS)
.z cont, zl::-ok oA CURRENT £ISCAL TEAR 17 . BT MUDGET FISCAL YEak Ly D% FUTURE FI5CAL TEARS.
2 §§g em YR & nﬁim’ "c%‘:“:' as OF QuATTEES AT [T S T " T S W::C‘
£|* | i, | e | G o T [ [ o | e [ = | o [« [l e
(rs ra £ 4 s’ ({73 [ad) 3} (7] 1o} 1) (12 fr32 fl4s 1187 [¢17) f17) ey f19) ey
! METHOD OF FIHANCIRG I 1 T 1 1 [ L1 | | I ITTITTT
H FEDERAL FURDS L T 1 1 1 1 T | I
2 APPROFRIATIONS 310.0 woo [ |1 [ 1 1 [T 1 11 [T 3 T 1T EFIITETETTT
. FRIR YEAR X 8o.
L 130.0 | [ 1 1 1 o™ 1T 1 [ ] Y N A A
s PR OBLIGATTON 230.0 I 1 [ 1 ] 1 T 1 I N I O I B
2,000,0 | 1,990.0
¢ APPROPRIATION BEQUIRED L I 3 {1 swol T 1 1 | L A O L T L
’ 19 N I O O O IO I 1 A 2 O
¢ FON-FEDERAL CORTRIBUTTONS 11 1 1 1 1 ] A O O I L
’ CONTR EBUTINS 1,215.0 I ] I 1 1 1 (I | A I I O
300.0 300.6
" IANDS AND DAMAGES 985.0 I 1 [T ] 5.0 T 1 T 1 T I I I A
URCBLIG. CARRYOVER FROM
" PRIR YEAR I 1 1 [} 1 1 1 I I O I I I
TOTAL FUNDS AVATLABLE
2 FOR" OBLIGATION | 1.1 LT | I [ i T 1 1 Y I I T I TTTTT
500.0 | 510.0
il CONTRIBUTION REQUTRED T [ 1 1 1l 2050 T 1 1 1 O I A A Y O I
" N O A I N O A s A O I I
i T 1 I 1 1 [ M I A O R
* I | [ 1 1 T T 1 11 I [ 1 TTEFTTTIITOIT
v I 1 1 | | DO O S N O
1 1 1 1 1 [ 1 [T | LT I FT LI TITTITT1
v -1 T 1 | || . 1 1 I I I I R I
s T 1 I [T [T 1 I O I O I
n L 11 I ) N I I N A e A I
= S N N S A N S N N A O I A A O
o T [ O T 1 | W W O S 0 O 0 O O W O
i = I | [T [T T 1 1 1 N I
" 11 [T A | T 1 1 1 I O I I
* T [T [ 1 I 1 T 1 1 [T N O A 0 I
il T I 1 [T I T T 1 T T 111 TTTITTT
» . T 1 1 ] 1 | 1 [T T I T ¥ T 11
Lid I I I ] S S O [E[TTII 117
» I | | 1 [ 1 1 1 I I I
EFPECTIVE DATE DNVIION DESTIOCT BASIN HRGMECT:
1 JULT 1966 REW ENGLAND KEW_ENGLARD POTNT JUDITH, RHODE JSTAND rice & ool . mam
NG B

,,Mn,,u 2201a FERACES EDIMON OF 1 JU1 &1, WHIOE MAY BE UBED.  (EM #7-2-101) {TRANSLUCENT) [ ———— e T Y



